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Edsitorial 


We are glad to place the present work before scholars and 
interested readers. Jainism and Jaina writers are renowned for 
their unique writings in the realm of philosophy, poetry, grammar. 
Acaradharma, and a host of other subjects in which their con¬ 
tribution to knowledge is very great. The present work shows thaJ 
their study of sciences is also unique in its own way. 

The ‘Preface’ by the scholar - researcher - writer speaks far 
the value of the work. We do not therefore repeat it here. 

It is sincerely hoped that the work will be welcomed by 
all interested. 


—Editors 


Dedicated 

To 

Shrimati Parulk. Nawab. 


JAINA BIOLOGY 
Preface 


Jaina Biology is a unified body of facts and theories, concerned 
with all the myriad facets of all kinds of living beings, and it is not 
simply a mixture of Botany and Zoology, Anatomy and Physiology 
heredity and evolution, or any other of the life sciences, for, the 
Jainacaryas studied the world of life from the religious and philoso¬ 
phical points of view on the basis of the concept of spiritual value 
of life. 

To bring to the fore the biological principles which underlie the 
study of living things in ‘Jaina Biology’, some of the major generaliza¬ 
tions of Jaina Biology are briefly discussed in the Introduction of the 
work. These, of course, cannot be fully appreciated at the first 
reading but they should be helpful in proving a frame of reference 
for the succeeding chapters. 

A | 

The Introduction, the first chapter and the first section of the 
second chapter of ‘Jaina Biology-emphasize similarity of life-processes 
of all organisms, for many of the advances in Biology have been 
demonstrated first in experiments with micro-organisms as it is found 
in Jaina Biology that the study of life began with the concept of 
Nigodas (Micro-organisms). 

Jaina Biology contains partial discussions of cell-structure, cell- 
metabolism, photosynthesis and genetics to some extent. 

In writing a text of Jaina Biology it is difficult to steer a true 
course between the scylla of superficiality and the charybdis of over 
detail. This work attempts to present some facts and principles of 
Biology without superficiality, yet without undue emphasis on detail. 
It emphasizes the basic unity of life and the fundamental similaritie 
of the problems, faced and solved by all living substances. 

After the introductory part describing the biological sciences of 
scientific information on Jaina Biology, the scientific method and 
some generalizations, inter-relations of organism and environment, 
the rst chapter describes and explains the fabric, 


systems, particularly men, obtain biologically useful energy. The second 
chapter presents a discussion on the world-life : plants, biologic inter¬ 
relationship, the classification of living substances made of nutrition 
of plants and animals, habitat and ecologic niche, types of interactions 
between species of plants and animals, together with the general 
properties of green plant cell-respiration of plants, the skeletal system 
or plants, plant digestion, plant circulation, plant sap, plant excretion, 
plant co-ordination, transmission of impulses of plants and their sleep 
movement. The remainder of the second chapter describes the 
structures and functions of a seed plant-the functions of roots, stems 
and leaves, transpiration, the movement of water and the storage of 
food. It surveys the plant kingdom - types of plants : trees ( vrksas ), 
shrubby plants (gucchas), shrubs (gulmas ), creeping plants ( valli), 
knotty plants (parvaga), grasses (trn*s), palms (valayas), herbs (haritas), 
cereals or annual plants (osahi), water plants (jalaruha), m 3 shrooms 
(kuhana), gross plants having common body (sadhsranasarirabadara- 
vanaspatikSyikas), subtile plants (suksma vanaspati), bacteria, micro¬ 
organism (nigodas), algae (sevgla) and fungi (panaga), the evolution of 
plant reproduction, germination of the seed and its embryonic develo¬ 
pment and the evolutionary trends in the plant kingdom. 

A similai survey of the invertebrate (two—sensed to four—sensed ani¬ 
mals), and vertebra'e animals (five-sensed animals) and their stru tural and 
functional peculiarities is provided in the third chapter. It deals with 
f. classification of animals based upon observation of similarities of 
structure, sense-organs, made of origin and development and includes 
in it lower invertebrates-the phylum protozoa (the subtile undeveloped 
two-sensed animals), the life of two-sensed animals, the higher 
invertebrates ( some of the two-scn*ed animals, three-sensed and four 
sensed animals), the phylum chordata ( five-sensed animals ) - the 
vertebrates, classes of the sub-phylum vertebrata - fish ( matsya ), 
amphibia (frog manduka ), reptilia ( parisarpas)-lizard, etc., aves 
( paksi)-birds and mammilla (all mammals up to man). 

the organ system of the vertebrate human body are described in 
some details in the fourti chapter. The organization of the human 
body consists of the transport system of it, i.e. blood and bloodvessels, 
and the circulatory system, the respiratory system, the digestive system, 
'.be excretory systems, the integumentary and skeletal systems, the 
muscular systems, the sense-organs and the endocrine system. 

The features ol the human reproductive process and of embryonic 
development are presented in the fifth chapter and some principles 


(vii) 


of human are dealt with in the sixth chapter. Certain aspects of 
inheritance in man and a side-light on the develompment of gene- 
tics are discussed there. 

The evolutionary and ecologic relationship of living organisms are 
treated in the seventh chapter. The principles of evolution, the evdence 
underlying it, the principles of ecology and the outcome of evolution : 
adaptation are explained in this chapter. 

The concluding chapter contains a survey of plant and animal 
kingdoms as described in Jaina literature in the light of modern 
Biology. It should serve as a convenient reference and aid the readers 
in recognizing place in the plant and animal kingdoms of the 
organisms and the importance of the Jaina study of the world of life 
in the history of the biological sciences in India. 

In this connection, I am greatly indebted to Late Prof. G. A. 
Kapadia, the ex-Head of the Department of Botany, St. Zaviers 
College, Ahmedabad. and Dr. Avinash Vohra, Professor of Botany, 
Gujarat University, who encouraged me to carry on the research 
work on Jaina Biology and helped me in all possible ways 
for treating the subject in the light of modern Biology with 
their knowledge and experience in the field of Biology. My 
special thanks are given to Sri Dalsukhbhai D. Malvania, the 
ex - Director of L. D. Institute, Pandit Rupendra Kumar Pagarja 
and Pandit Babubhai Savchand Shah for their valuable suggestions 
and references to biological data in the Jaina Agamas and Post-agamic 
texts in working out this thesis ‘Jaina Biology’. I am thankful to 
Dr. Y. S, Shastri Acting Director, L.D. Institute of Indology Ahmeda¬ 
bad taking up this work for publication with great earnestness. 


15th December, 1974. J. L. SIKDAR 

L. D. Institute of Indology, 
Ahmedabad-380 009 
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JAINA BIOLOGY 

INTRODUCTION 

1. Jaina Biology and the Scientific Method 

Biology is the science of living substance (Jivadravya )* which is 
different from non-living substance ( ajivadravya ) 2 . It is a very old 
science of living substances for solving the fascinating riddle of life. 
The survival pf early men required a knowledge of such basic facts as 
which plants and which animals could be safely taken as food and 
medicine. In the Jaina Agamic literature the word ‘ Jivatthikaya ’ 3 is 
used to refer to any living substance, plant or animal, from nigoda 4 
(micro-organism) up to the paficendriya manusya 5 (five-sensed human 
beings), just as the word ‘organism’ 6 in modern age is used to denote 
any living thing, plant or animal, from amoeba to man. 

The study of Biology began with the Jainas on the basis of the 
doctrine of animism 7 and ahimsa 8 (non-violence) in the hoary past, 
besides the requirement of food to sustain life with a sense of spiritual 
value of life of all beings. They kept in view the concepts of living 
substance as contained in the Vedic 2 and post-Vedic> 6 literature, 
describing the external and internal parts of plants and animals with 
their nomenclature, classifications, etc. 

1~ Bhagavati Sutra, jataka 25. uddefaka 2. Sutra 720; Sthsnanga Sutra. 2, 95. p. 86; 

Pannavana Sutta 1.3, P, 4. - 

2. Bhagavati Sutra, 25. 2. 720.; Pannavana Sutta, 1. 3. p. 4.; Jivabhigama Sutta, P. 5. 

3. Bhagavati Sutra 20, 2. 665. 

4. Ibid., 25. 5, 749. 

5. Ibid , 33. 1. 844. 

6. Biology, C. A. Viliec, p. 16. 

7. “ Se bemi samtime tasa pana, tamjaha-amdaya poyaya jnraua rasaa samseyaya/ 
sariimucchima ubbhiyaya esa sariiSarctti pavuccai ” Acarahga Sutra, adhyayana 1, 
uddesaka 6, Sutra 48, etc. 

*• Se hu muni porinnayakamme ” (54).. Ibid; See SBE Vol. XXII, Pt. I, p, 11, 
Book 1. Lecture 1. 6th lesson; Sutrakrtanga 1, Adhyayana 7. 

Pudhavi ya au aganl ya vau, tana rukkha biya ya tasa pana/Je ariidvya je ya 

jarauipana, samseyaya je rasayabhihana (1)” etc-up to 

“ Nidhiiya kammam na pavamcuvei, akkhakkhae va sagadam ti bemi -30. 

See SBE XLV, Pt. II, pp. 293, 302, Sutrakrtanga, Book 1, Lecture 7. 

8. Bhagavati Sutra, 2. 1. 92, 95; 8. 5. 328; 11. 9. 417; 11. 22. 435. 

9. See the Indian Journal of History of Science, Vol. 5, No. 1, 1970, Biology in 
Ancient and Medieval India, Dr. R. N. Kapil, pp. 125-132. 

10. Ibid. 

J. B.-l 
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Jaina Biology 


Biology as an organized science can be said to have begun with 
the Greeks 11 in the West on the basis of the knowledge of such basic 
facts as which plants and which animals were useful as food and 
medicine. “ They and the Romans described the many kinds of plants 
and animals known at the time.” 12 

Galen ( 131-200 A. D. ), 13 the first experimental physiologist, made 
experiments to study the functions of nerves and blood vessels. Biology 
expanded and underwent alteration greately in the nineteenth century, 
and it has continued this trend at an accelerated pace in the twentieth 
century due to the discoveries and techniques of physics and chemistry. 

Sources of Scientific Information on Jaina Biology : 

The ultimate source of each fact of Jaina Biology contained in the 
Jaina Agamic and post-Agamic works is in some carefully controlled 
observation made by the Jainacaryas. They have made a discovery in 
the world of life, plants and animals, by their critical observation on 
them; they have described their methods in details so that their 
followers can repeat them, have given the result of their observations, 
discussed the conclusions to be drawn from them, perhaps formulated 
a theory to explain them, and indicated the place of these biological 
facts in the present body of scientific knowledge contained in the 
Jaina Agamas. 

The Scientific Method : 

The facts of Jaina Biology as embodied in the Jaina canons are 
gained by the application of the scientific method, yet it is difficult to 
reduce this method to a simple set of rules of modern Biology that 
can be applied to the Jaina biological science, because the sceptical 
scientists of modern age want confirmation of the statement by the 
independent observation of another in any scientific investigation. 

“The basis of the scientific method and the ultimate source of all 
facts of science is careful, close observation and experiment, free of 
bias, with suitable controls and done as quantitatively as possible.” 14 
The observations made by the Jainacaryas on the world of life, plants 
and animals, may be analyzed, or simplified into their constituent 
parts in the light of modern Biology, so that some sort of order can 
be brought into the observed phenomena. Then the parts can be 
synthesized or reassembled and their interaction and interrelations 

11. Biology, p. 1. 

12. Ibid. 

13. Ibid., p. 3 

14. Ibib, p. 3. 
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discovered on the scientific basis. A method has been followed by the 
Jainas to see through a mass of biological data and they suggest a 
reson for their interrelations, as science advances only by scientific 
investigations : hypothesis, observation, revised hypothesis, further obser¬ 
vation and so on. In the words of Einstein “ In the whole history of 
science from Greek philosophy to modern physics, there has been 
constant attempts to reduce the apparent complexity of natural pheno¬ 
mena to some simple, fundamental ideas and relations. lj 

Some of the practical uses of a knowledge of Jaina Biology will 
become apparent in the fields of medicine and public health, in 
agriculture and conservation, its basic importance to the social studies, 
and its contribution to the formulation of a philosophy of life, together 
with aesthetic values, as it is impossible to describe the forms of life 
without reference to their habitats, the places in which they live, in a 
given region, being closely interrelated with each other and with the 
environment in the closely interwoven tapestry of life. 

2. Some Generalizations of Jaina Biological Science 


The idea that living systems are distinguished from non-living 
ones by some mysterious vital force ( paryapti ) 16 has gained acceptance 
in Jaina Biology, while one of the basic tenets of modern Biology is 
that “ the phenomena of life can be explained in terms of chemistry 
and physics.” 17 The idea that the living systems are not distinguished 
from non-living ones by some mysterious vital force has only recently 
gained ground in Biology, only 40 years ago, when the German 
embryologist, Hans Driesch, postulated the theory of “ the existence of 
transcendent regulative principles, entelechics, which control the pheno¬ 
mena of life and development.” 18 


There appear to be no exceptions to the generalization that all 
life comes only from living things. Like the experiments of Pasteur, 
Tyndal and others, 19 just century ago finally, the Jainacaryas, provided 
convincing proof that micro-organism, such as, nigodas. earth quadrates, 
etc., i. e. bacteria, are also incapable of originating from non-living 

material by spontaneous generation. It seems clear that nigodas require 

' ' 


15. Ibid, p. 4. . / . 

16. Paryapti (Vital force), Navatattva prakaranam, V, 6, p. 12; 

LokaprakaSa, Vinayavijayaji, Pt. I, 3rd Sarga, vv, 15 ff.' A 

‘Si. .V .V . 

17. Biology, p. 9. 

18. Biology, p 9. r 7 7 ' 

19. Ibid. -: 

' ■ - 


Vc 

. 0 \ 


? > c.v'^nr: r. v-i- cJ 
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Jaina Biology 


the presence of pre-existing nigodas, 20 just as the virus of modern 
Biology does so. Nigodas ( micro-organisms ) do not arise de nove from 
non-nigodas, just as viruses do not do so from non-viral material. 21 

Elements of the idea that all of the many kinds of plants and 
animals existing at the present time were not created de novo and 
were eternally existing and have descended from previously existing 
organisms are elearly expressed in the jaina texts, 22 but they have 
their gradations. 23 The theory of organic evolution that all of the 
many kinds of plants and animals “ have descended from previously 
existing simpler organisms by graduals modifications which have 
accumulated in successive generations has gained ground among the 
modern Biologists as one of the great unifying concepts of Biology. 
Elements of this were implicit in the writings of certain Greek philo¬ 
sophers before the Christian era, from Thales to Aristotle.” 24 

The Jaina studies of the development of many kinds of animals 
and plants from fertilized egg 25 or embryo 26 to adult leads to the 
generalization that organisms tend to repeat in the course of their 
embryonic development, some of the corresponding stages of their 
evolutionary ancestors. According to this theory of recapitulation, 
embryos recapitulate some of the embryonic forms of their ancestors 27 
while modern Biology goes a step forward and states that “ the human 
being, at successive stages in development resembles in certain respects 
a fish embryo, then an amphibian embryo, lhen a reptilian embryo 
and so on.” 28 

20. Bhagavatl Sutra, 25. 5. 749. 

Nigodas are of two kinds, viz. Nigodaka and Nigodajiva (fine and gross nigodas). 
They are the collections of infinite number of beings, making minute group, 
having common breathing-in and out ( respiration), sense-feeling. They, longing 
for development, continue evolution of life through the successive Jivaparyayas 
(modes of beings of soul) and they provide the supply of beings in the place 
of those who have attained liberation. Thus the universe does not become and 
will not become empty of living beings ( Bhagaveti, 12. 2. 443). 

21. Biology, p. 9. 

22. Bhagavatl Sutra, 12. 2. 443; Tattvartha Sutra, 5. 3. ( NityavasthitanyarapSni ca) 

23. Bhagavatl Sutra, 12. 2. 443. 

24. Biology, p. >0. 

See A History of Greek Philosophy, Vol. 1, II and III, by W. K. C. Guthrie; 
Aristotle by Ross. 

25. Bhagavatl Sutra, 7. 5. 282. 

26. Bhagavatl Sutra, 7. 7. 283. 

27. Ibid. 1. 7. 61.; Tandulaleyalya, 6. p. 10. 

28. Biology, p. 11. , 

According to the Bhagavatl Sutra (1. 7. 62), the foetus in the mother’s womb 
remains like an umbrella or the side ribs of human body; the embryo appears 
to be like a humpbacked mango (ambakhujjae). 
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Inter-relations of Organism and Environment: 

A careful study of communities of plants and animals in a given 
area as described in the Jaina Agamas leads to the generalization that 
all living beings in a given region are closely interrelated with one 
another and with the environment. 

It includes the idea that particular kinds of plants and animals are 
not found at random over the earth but occur in interdependent commu¬ 
nities of producer, consumer and decomposer-organisms together with 
certain non-living components. These communities can be recognized 
and characterized by certain dominant members of the group, usually 
plants, which provide both food 29 and shelter for many other forms. 
This eco-system is one of the major unifying generalizations of Biology. 
These few biological principles given here are intended to emphasize 
the fundamental unity of Jaina biological science and the many ways 
in which living substances are interrelated and interdepedent. 

Like all ancient people, the Jainas lived in close association with 
nature and made a scientific study of the world of life, plants and 
animals, by careful observations on their lives, activities and properties, 
etc., over a long period of time. The result of their discoveries as 
embodied in the Agamas is couducive to further studies of the problems 
and mysteries of the world of life on the basis of new information 
and further revisions of some of these principles. 


29 . Bhagavati Sutra, 6. 7. 246; 6. 5. 330; 7. 3. 277; 8. 3. 324; 8. 5. 330; 21. 2. 691. 
22. 6. 692; 23. 1. 993; etc.; Sutrakrtanga II. 3. 



FIRST CHAPTER 

CELL STRUCTURES AND FUNCTIONS 


( First Section ) 

1. The Fabric of Life 

As defiued, Biology is the science of living substances (jivadravayas ). 
The field of Jaina Biology differentiates the living from the non-living 
by using the word ‘ Jivatthikaya M (organism) to refer to any living 
things, plant or animal, just as modern Biology does. So it is relatively 
easy to see that a man, 1 2 a Sala tree, 3 a creeper 4 and an earthworm 5 
are living, whereas pieces of matter (pudgala ), 6 e. g. earth, stones, etc., 
are not so. But according to modern Biology, “ it is more difficult to 
decide whether such things as viruses are alive/’ 7 

Jaina Biology, states that the fabric of life of all plants and animals 
is paryapti 8 ( Sakti = Vital force ) or Prana 9 (life force ) in another way, 
i.e. paryapti appears to be the actual living material of all plants 
and animals. There are stated to be six kinds of paryapti 10 , viz. 
aharaparyapti (vital force by which beings take, digest, absorb and 
transform molecules of food particles into khala (waste products) and 
rasa ( chyle = molecules of nutrients or energy) 11 , sariraparyapti (vital 
force) by which chyle or molecules of nutrients (= rasibhatamaharam ) 
are utilized by beings for the release of energy, the building of blood, 

1. Bhagavatl Sutra, 20. 2. 665. 

2. Bhagavatl Sutra, 33. 1. 844; Uttaradhyayana Sutra, 155; Tattvartha Sutra, 11.24. 

3. Bhagavatl Sutra, 22. 1. 692. 

4. Ibid., 23. 4. 693. 

5. Tattvartha Sutra, II. 24. 

6. Bhagavatl Sutra, 2. 10. 118. 

7. Biology, p. 16, Ville, c. 4. 

8. Pajjatti — Paryapti, Navatatta Prakarana, v. 6; Dharmavijay, p. 12.; Gommatasara 
Jivakanda, vv. 118-119; LokaprakaSa, Vinayavijaya, Pt. I, 3rd Sarga, vv. 15 ff. 

9. Jivavicara, vv. 42, 43; Gommatasara, Jivakanda, v. 129. 

10. Navatattvaprakarana, v. 6. 

Ahara-sarrra-imdiya, pajjatti anapana bhas-amane / 

Cau-pamca-chappiya, iga-vigala asanni-sanninam //” 6, 

Navatattva Prakaranam, Dharmavijaya and also see Lokaprakaas, Vinayavijaya, 
Pt. 1, 3rd Sarga, vv. 15 ff; Gommatasara, Jivakanda, 119. 

11. Tatraistfh.flraparyflptiryayadftya nijocitam nayet /. , . ..... 

Trth'akkhalarasatvennhilram parinatim nayet // Lokaprak-isA, 1. 3. 17. 
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tissue, fat, bone, marrow, semen, etc., 12 inbriyaparyapti 13 ( vital force 
by which molecules of nutrients or chyles suitable for building senses 
are taken in and provided to the proper place so that beings can have 
the perceptual knowledge of the desired sense-objects by the sense- 
organs ) 14 acchvasaparyapti 15 (Vital force by which particles of respira¬ 
tion are taken in, oxidized for energy and left out (as carbon dioxide 
and water), bhasaparyapti 16 (vital force by which beings, having taken 
proper particles of speech, emit them as speech ) and manahparyapli 17 
( vital force by which beings, having taken particles [or dusts] of mind, 
transform them by the mental process and give vent to them as the 
mental force, i. e. thought). 

It appears that this paryapti (vitai force) is not a single substance 
but varies considerably from organism to organism (i.e. one-sensed to 
five-sensed being), among the various parts of a single animal or plant, 
and from one time to another 18 within a single organ or part of an 
animal or plant. There are six paryaptis, but they share certain funda¬ 
mental physical and chemical characteristics. 19 

12. Vaikriyahara.yathocltam / 

tam rasibhutamaharam yayil saktya punarbhavi / 
Rasasrgmarhsamedosthimajjasukradidhatutam / 
nayedyathasambhayam sa dehaparyaptirucyate // (19) 

Lokaprakate, p. 65; Pt. I, 3rd Sarga. 

13. Dhatutvena parinatadaharadinidriyocitan / 

Adaya pudgalamstani yathasthanam pravidhaya// (20) 

Iste tadvisayajnaptau yaya saktya sariravan 

paryaptih sendriyahvana darsita sarvadarsibhih (21) Ibid., pp. 65, 66. 

14. According to the Prajnapana Sutra (Indriyapada), Jivabhigama Sutra, Pravaca- 
nasaroddhara (Com.) etc., the power by which the molecules of nutrients or 
chyles which are ultilized for building of sense-organs are called indriyaparyapti. 
Vide, Ibid., p. 66. 

15. Yayocchvasarhamadaya dalam parinamarya ca / 

Tattayalambya muheet so ’accvasaparyaptlri cyate // (22) Ibid., p. 66. . 

16. Bhasarham dalamadaya glstvam nltvavalambya ca./ 

yaya Saktya tyajet pram bhasaparyaptiritpasau ” // (29) Ibid., p. 67. 

17. Dalam latva manoyogyam tattam nltvavalambya ca / 
yaya mananasaktah syanmanahparyaptiratra sa//(30) Ibid. 

18. \ Pajjattipatthavanam jugavam tu kamen hodi nitthavanam / amtomuhuttakalena- 
hiyakama tattiyalava// Gommatasara (Jivakanda), 120 

The gaining of the capacities starts simultamously, but the completion ( of each 
of them ) is effected gradually within the period of one antarmuhurta, which 
increases in the case of each succedding one. Yet their total period does not 
exceed one antarmuhorta. 

19. Ibid,, 121. ; ... 
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It is stated that there are ten kinds of prana 20 (living material or 
life force), viz. five indriyapranas (life force of five senses), ucchvasa- 
prana (life force of respiration), ayuprana (life force of length of life), 
manovak-kayapranas (life forces of mind, speech and body ). 

Actually speaking, these ten pranas are almost contained in six parya 
ptis, e. g. indriyaparyapti contains five indriyapranas, anapranaparyapti = 
ucchvasaprana, sariraparyapti = kayaprana, bhasaparyapti = Vakprana, 
manahaparyapti^manahaprana, only ayuprana appears to be an addition. 

Thus it is found that most of the paryaptis and the pranas have 
common names. So the question is whether there is any difference 
between them. The Gommatasara explains the difference in this way 
that paryapti is attainment of the capacity of developing body, mind, 
speech and five senses, while prana is the activity of those functionaries. 21 

It is further explained that one-sensed beings possess four pranas 
or balas (life-forces), viz. sense of touch, respiration, length of life 
and body; two-sensed beings have six pranas, viz. senses of touch and 
taste, respiration, length of life, body and speech, three-sensed beings 
have seven pranas, viz. senses of touch, taste and smell, respiration, 
length of life, body and speech; four-sensed beings have eight pranas 
viz. senses of touch, taste, smell and sight, respiration length of life, 
body and speech. In asmjni paficendriya jivas (five-sensed beings having 
no physical mind) but psychical mind there are nine prans viz. senses 
of touch, taste, smell, sight and hearing, respiration, length of life, 
body and speech, while there are ten pranas in Sariijni paficendriya 
Jivas ( five-sensed beings having physical mind and psychical mind). 
viz. senses of touch, taste, smell, sight and hearing, respiration, length 
of life, body, speech and mind. 22 

According to the Carvakas, life (as well as consciousness) is a 
result of peculiar chemical combinations of non-living matter or the 

20. Dasaha jivuna pana imdiuSaSaujogabalarQVa/ 
egiihdiesu cauro, vigalesu cha satta attheva // (42) 

Asanni-sanni-pamclimcimdiesu nava dasa kamena boddhavva 43, Jivavicara, 
Pamca vi imdiyapana manavaeikayesu tiaai balapana / 

21. Gommatasara, Jivakanda, p. 90. 

22. Jivavicara, vv. 42-43. 

“ Ekendriyesu-prthivyadisu catvarah pranah sparsanendriyocchvaSayuhkayabala- 
rupah dvindriyesu catvarasta eva vagbalarasanendriyayutah sat prana bhavanti/ 
tatha trindriyesu sat pranasta eva ghranendriyanvitah sapta bhavanti tatha 
caturindriyesu saptaiva cak ? urindriyasahita astau prana bhavanti/tatha asamj- 
nipancendriyesu a ? tau ta eva Srotrendriyayuta nava prana bhavanti/ththa samj- 
nlpancendriyesu ngvata eva manoyukta dasa prana bhavanti/’* 

Ibid., (Commentary ), p. 27. 
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four elements, in organic forms just as the intoxicating property of 
spirituous liquor is the result of the fermentation of unintoxicating rice 
and molasses. 23 Similarly, the instinctive movements and expression of 
new born babies (sucking, joy, grief, fear, etc.) take place mechanically 
a result of external stimuli as much as the opening and closing of the 
lotus and other flowers at different times of the day or night 24 , or the 
movement of iron under the influence of loadstone. 25 In the same way, 
the spontaneous reproduction of living organisms frequently occurs, e.g. 
animalcules develop “ in moisture or infusions, especially under the 
influence of gentle warmth ( Svedaja, Usnaja, dariisamasakadayah )” 26 or 
the maggots or other worms originate in the rainy season due to the 
atmospheric moisture in the constituent particles of curds and the like 
and begin to live and move in so short a time. 27 

Acharya Haribhadra Sari has refuted Bhutacaitanyavada of the 
Materialists long before the Samkhya in the following manner. It is 
the doctrine of the Materialists that this world is formed of only five 
great elements (mahabhutas), viz. earth, etc. and there is no existence 
of soul nor the unseen force anywhere in the world. 28 

The other Materialists maintain the view on the contrary that 
elements are non-conscious (acetana). Consciousness is not the character 
of elements nor the result of elements, while soul is the name of that 
tattva (reality) with which ( soul) consciousness is related ( as character 
or result ). 29 

If conciousness would have been the character (quality ) of elements, 
then it should have been found in all elements at all times, just like 

23. “ Madasaktivat vijnanam / prthivyadlni bhutani catvari tatvgni / tebhya eva 
dehakaraparinatebhyah madasaktivat caitanyamupajayate/” Nyayamfijari, Jayanta, 
Ahnika, 7. p. 437 ff. 

24. “ Padmadisu prabodhasammilanavat tadvikarah J ” Sutra 19, Ahnika I; Chapter 
III, Gautama’s Nyaya Sutra, p. 169. 

25. “ Ayaso ayasksntabhigamanavat tadupasarpanam,” Ibid., Sutra 22, p. 171. 

26. Positive Sciences of the Ancient Hindus, Dr. B. N. Seal, p. 239. 

27. “ Varsasu ca svedadina anatidaviyasaiva kalena dadhyadyavayava eva calantah 
putanadikrmirupa upalabhyante/”, Nyayamanjari, Ahnika 7, Bhuta-Caintanypaksa, 
p. 44o; The positive Sciences of the Ancient Hindus, p. 240. 

28. Prthivyadimahabhutakaryamatramidam jagat / 

Na catmadrstasadbhavam manyante Bhutavadinah // Sastra-Vartasamuccaya, 
Haribhadrasuri, 1st stabaka, v. 30. 

29. “ Acetanani bhutani na taddharmo na tatphalam / 

Cetana asti ca yasyeyam sa evatmeti capare //”, Ibid., v. 31. 

J. B.-2 
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that the existence ( existentiality), etc. ( general character ) and hardness, 
etc. (particular character) are found in the elements at all times in 
which they are found. 30 

Now Haribhadra Sori refutes Bhutacaitanyavada in this way that 
consciousness exists in elements as force (sakti), for this reason it is 
not perceptible, but consciousness existing in elements as force cannot 
be said to be non-existing in elements. 31 

This force (sakti) and consciousness are either non-different by 
all means from each other or different by all means from each other. 
If they are non-different, then this force becomes consciousness and if 
they are different, consciousness hould be related with something else. 32 

Again, the point of non-manifestation of cetana (consciousness) 
does not seem to be logical, because there is no other entity (Vastu ), 
covering consciousness and it is for this reason that the number of 
realities will go against the doctrine of the Materialists on the admission 
of the existence of such an entity. 33 

Haribhadra Snri further advances the argument to refute the 
contention of the Materialists that this thing is directly proved that 
the element has got the nature of these two qualities or characters- 
hardness and non-livingness and when consciousness is not of the nature 
of these two characters (i. e., cannot exist with these two), then how 
can it be accepted that it was born out of elements? 34 

If consciousness does not exist in individual (i. e. uncombined 
elements, then it cannot exist in the combined elements just as (like 
that) oil cannot exist in sand particle. And if consciousness exists in 
the combined elements, then it should exist also in individual elements 35 
and so on. 


30. Yadiyam bhutadharmah syat pratyekam tesu sarvada / 
upalabhyeta sattvadikathinatvadayo yatha II Ibid., v. 32. 

31. Saktirupena Sa te ? u sada’to nopalabhyate / 

Na ca tenapi rupena satyasatyeva cenna tat // Ibid., v. 33. 

32. Sakticetanayoraikyam nanatvam va’tha sarvatha / 

Aikye sa cetanaiveti nanatve anyasya sa yutah // Ibid,, v. 34. 

33. Anabhivyaktirapyasya nyayato nopapadyate / 

Abrtirna yadanyena tattvasariikhyavirodhatah / Ibid. V. 35. 

34. Kathinyabodharupani bhutanyadhyaksasiddhitah / 

Cetana tu na tadrupa Sa khtham tatphalarii bhavet // Ibid., v. 43. 

35. Pratyekaraasatl tesu na syad renutailavat / 

sat! cedupalabhyeta bhinnampesu sarvada // Ibid., v. 44 
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In conclusion Haribhadra Suri maintains the view after refuting 
the doctrine of Bhotacaitanyavada of the Materialists with his cogent 
arguments that the existence of force ( Sakti), etc. in soul and of the 
unseen force (adrsta), which makes the possibility of sakti etc. in soul, 
should be accepted and this unseen force ( adrsta), which is different 
from soul, is real and of many kinds and comes into relation with soul. 36 

The Samkhya makes the reply to the meterialists’ view on caitanya 
in the following manner that “ the intoxicating power in liquor is a 
force, i. e., a tendency to motion. This force is the resultant of the 
subtle motions present in the particles of the fermented rice, molasses, 
etc. A motion or a tendency to motion, can in this way be the resultant 
of several other motions or tendencies.” 37 “ But caitanya (consciousness ) 
is not a motion, and cannot be the resultant of (unconscious ) natural 
forces or motions. Neither can the consciousness of the Self, or of the 
organism as a whole, be supposed to be the resultant of innumerable 
constituent particles of the body. One central abiding intelligence is 
simpler and therefore more legitimate hypothesis than an assemblage 
of consciousness latent in different bhutas or particles.’’ 38 

The Samkhya philosophy maintains the view that Prana (life) is 
not Vayu (biomechanical force) nor it is mere mechanical motion 
generated from the impulsion of Vayu. 38 

The five vital forces, viz. Prana, apana, samana, udana and vyana 39 

36. Tasmat tadatmano bhinnam saccitram Catmayogi ca / 

Adrstamavagantavyam tasya ^aktyadisadhakarh// Ibid., v. 106. 

37. “ Madasaktivat cet pratyekaparidrste Samhatye tadudbhavah ” Samkhya Sutra 
22, Chapter III. “Nanu yatha madakatasaktih pratyekadravyavrttirapi militadravye 
varttate, evam caitanyamapi syaditi ccnna pratyekaparidrste sati samhatye 

tadudbhavah sambhavet / Prakrte tu pratyekaparidrstatvam ngsti /.nanu 

samuccite caitanyadarsanena pratyekabhute Suksmacaitanyasaktiranumeya iti 
cenna anekabhutesu anekacaitanyasaktikalpanayam gauravena laghaygdekasyaiva 
nityacitsvarapasya kalpanaucityat / ” Samkhyapravacanabhasya, Vijnanabhiksu, 
p. 18. cf. also “ Bhutagatavisesagunanam sajatiyakaranagunajanyataya karane 
caitanyam vina dehe caitanyasambhavat / ” Ibid. 

Madye madasaktirna gunah madyiirambhakanam pistagudamadhvadinam yat yasya 
karma tat karmabhirarabdham svasvakarmavirodhikarma yaducyate prabhava 
iti / Caitanyadikarii na karma // Gahgadhara’s Jalpakalpataru, 1867, Calcutta, 
Vide Positive Sciences of the Ancient Hindus. Dr. B. N. Seal, p. 241. 

38. Vayuvat sancargt vayavah prasiddhah / asmakam nayam niyamah yadindriyavrttih 
kramenaiva bhavati naikada jatisahkaryasya asmfikarii adosatvgt / samagrisama- 
vadhane sati anekairaplndriyaih ekadaikavrttyutpadane badhakam nasti ”, 
Pravacanabhasya. Ch. II, Sutra 31. 32, p. 88.; Manodharmasya kamadeh, 
pranak?obhataya Samanadhikaranyenaiva aucityat”. Ibid. 
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are stated to be Vayu in metaphorical way. Prana (life) is in reality 
a reflex activity, a resultant force of the various concurrent activities 
of the Antahkarana, i. e. “ of the sensorimotor ( Jnanedriya-Karmendriya), 
the emotive (manah) and the apperceptive reactions of the organism.” 40 

According to Vijnanabhiksu, this explains the disturbing effect on 
the vitality of pleasurable or painful emotions (like love=kama) of 
mind ( manas), one of the internal senses involved in the reactions of 
the living organism. 41 

Thus Prana of the Samkhya is not a Vayu nor is it evolved from 
the inorganic matters (Bhutas), “ but it is only a complex reflex 
activity (Sambhuyaika vrtti) generated from the operations of the 
psycho-physical forces in the organism.” 42 

In agreement with the Samkhya the Vedautists hold the view that 
“ Prana is neither a vayu nor the operation of a vayu. 43 But they 
differ from the former’s view that Prana is a more reflex or resultant 

39. Samanyakaranavrttih pranadya vayavah panca / Samkhyadarsana, chapter II, 
Sutra 31; Sarhkhyakarika, 29. 

Prana, breath, the ordinary inspiration and expiration; apana, downward breath, 
the air or vital force acting in the lower parts of the body; samgna, collective 
breath, so named from conducting equally the food, etc. through the body; 
udana ascending breath, the vital force that causes the pulsations of the arteries 
in the upper portions of the body from the navel to the head, and vyana 
separate breath, “by which internal division and diffusion through the body 
are effected” ( Gaudapada, Wilson, p. 105). 

This is not very intelligible, but as vyana is connected in the Samkhya-Tattva- 
Kaumudi with the skin, the subtle nerve-force by which sensibility is given to 
the skin or outer surface of the body is probably meant. It is also connected 
with the circulation of the blood along the surface, the great arteries being 
under the action of udana (71) (In the Atmabodha “Knowledge of the soul , 
a Vedic poem as asigned to the great commentator Sahkaracharya, the soul is 
said to be enwrapped “ in five investing sheaths or coverings ” (Kosh cf. Fr. 
Cosse, Ir Gael Coch-al, a pod or husk). The third of these is called pranamaya, 
i. e. “ the sheath composed of breath, and the other vital airs associated with 
the organs of action” (Indian Wisdom, p. 123), Vide the Sarhkhyakarika of 
lsvara Krsna, ed. by John Davies, p. 46. 

40. Positive Science of Ancient Hindus, p. 241. 

41. “ Mano dharmasya kamadth / pranaksobhakataya samanyadhikaranyenaiva au- 
cityat,” Samkhya Pravacanabhasya, Chapter II, 31, p. *8. 

42. “ Karanani niyatavrttayah santah sambhuyaikam pranakhyam vrttim pratipadyante 
( pratilapsynate), Sankarabha?ya on Brahmasutra. Ch. II. Pada 4, Sutra 9. 
“Samanyakaranavrttih pranadya vayavah paiica /” Sarhkhyakarika, Isvarakrsna, 
29; sae also Samkhyapravacanabhasya, chapter II, Sutras 31,32. 

43. “ Na vayukriye prthagupade4at /” Brahmasutra, chapter II. pada 4, Sutra 9; 
see its Bha?ya, 
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of concurrent sensori-motor, emotive and apperceptive reactions of the 
organism. If eleven birds, put in a cage, concurrently and continually 
strike against the bars of it in the same direction, it may move on 
under the impact of concerted action. But the sensory and motor 
activities cannot in this way produce the vital activity of the organism, 
because the loss of one or more of the senses does not result in the 
loss of life. This is above all the radical distinction between them. 
There is the sameness of kind ( Samajatiyatva) between the motions of 
the individual birds and the resultant motion of the cage, but Prana is 
not explained by sensations, but it is a separate principle (or force), 
just as the mind and antahkaranas generally are regarded in the 
Samkhya. It is a sort of subtle “ether-principle” (adhyatmavayu) 
pervasive of the organism, not gross vayu, all the same subtilized 
matter like the mind itself, as everything other than the soul ( atina), 
according to the Vedanta, is material (jada). Prana is prior to the 
senses, for it regulates the development of the fertilized egg, “ which 
would putrefy, if it were not living, and the senses with their apparatus 
originate subsequently from the fertilized egg.” 44 

Caraka 45 explains vayu as the impelling force, the prime-mover, 
which sets in motion the organism, the organs (including the senses 
and the mind), arranges the cells and tissues, unfolds or develops the 
foetal structure out of the fertilized ovum. According to Caraka and 
Susruta, 40 there are five chief vayus with different functions for the 

44. Also Vgcaspati Misra, Bhgmati Tikg as follows : 

“ Siddhgntastu na samgnendriyavrttih prgnah // Sa hi milit gngm vg vrttirbhavet 
pratyekam va / na tgvat millitgngm ckadvitricaturindriygbhgve tadabhgvapra- 
sahgat / na khalu curnahridrasariiyogajanmg, arunagunastayoran>atargbhgve 
bhavitumarhati / na ca bahuvistisgdhyarii sibikodvahanam dvitrivistisgdhyam 
bhavati / na ca tvagekasgdhyam / tathg sati sgmgnyavrttitvgnupapatteh / api ca 
yat sambhuya kgrakgni nispadayanti tat pradhanavyaparanugunavantaravyspare- 
naiva / yatha vayasarh pratisviko vysparah pihjaracalananugunah / iha tu 
sravanadyavantaravyap aropetah prana na sambhuya Pranyuriti yuktam pramana- 

bhavadatyantavijatfyatvgcca Sravanadibhyah prgnanasya /. tasmadanyo 

v ayukriyabham pranah / Vayurevayamadhyatmamapannah mukhyo, api 
pranah II . Ibid ( Sankarabhasya ). cf. also Jyesthasca pranah sukranisek*kala- 
dtrabhya tasya vrttilabhat / na cet tasya tadanirii vrttilgbhah sygt yonau nisiktarii 
sukrarii puyeta na sambhaved va / srotradinantu karnasaskulygdisthanavibhagani- 
spattau vrttilabhanna jycsthatvarii / Sankarabhasya, Chapter I[, pgda 4, Sutra 9. 

45. “Vayuh tantrayantradharah , pranapanodanasamanavyanatma pravartakah ce ? ta- 
nam, praneta mahasah sarvendriyanam udyotakah, sarva^ariradhatuvyahakarah. 
satidhgoakarah sarirasya, pravartako vgcah. har ? otsghayoryonih. k ? eptg bahir- 
malgngm. karta garbhgkrtlngm prgngpanodgnasamgnavygngtmg / ” Caraka. 
Sutrasthgna, ch. XII. 

46. Caraka, Sutrasthgna, chapter XII and Susruta, Nidgnasthgna, chapter I. 
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maintenance of the animal life, viz. prana, udana, samana, vyana and 
apana, as mentioned in the Samkhya. Susruta 47 describes prana as 
having its course in the mouth and function in deglutition, hiccough, 
respiration, etc., udana in articulation and singing, samana as digesting 
the food substance in the stomach in conjunction with the animal heat, 
vyana as causing the flow of blood and sweat, and apana with its seat 
in the intestinal region as throwing out the urinogenital secretions. 48 

In the mediaeval philosophy 49 there is mention of forty nine vayus 
among which there are ten chief Vayus, viz. (1) Prana, (2) Apana, 
(3) Vyana, (4) Samana, (5) Udana, (6) Naga, (7) Karma, (8) Krkara 
or Krakaro, (9) Devadatta and (10) Dhananjaya. 50 

Prana has the function in the ideo-motor verbal mechanism and 
vocal apparatus, the respiratory system, the muscles in coughing, sing¬ 
ing, etc., apana in ejecting the excretions and wastes, the urine, the 
faeces, the sperm and germ-cells etc., vyana in extension, contraction, 
and flexion of the muscles, tendons, and ligaments, the stored up energy 
of the muscles, udana in maintaining the erect posture of the body, 
naga in involuntary retching and vomitting, karma in the automatic 
movement of the eyelids, winking, etc., krkara in the appetites, hunger 
and thirst, devadatta in bringing about yawning, dozing, etc. and 
dhananjaya in causing coma, swooning and trance. 51 

47. Susruta-Nidanasthana, chapter I. 

Tesam mukhyatamah pranah ... /sabdoccarananihsvasocchvasakasadikaranamt 
apanah asya miitrapurisadivisargah karma kirttitam/vyanah . . pranapanadhttit- 
yggagrahanadyasya karma ca/samsno’pi vyapya nikhilam sariram vahnina saha / 
dvisaptati *ahasresu nadirandhresu samcaran bhuktapitarasan samyaganayan 
dehapustrikrt / udanah karmasya dehonnayanotkramanadi prakirttitam // tvaga- 
didhatunasruya paheanagadayah sthitah udgaradi nimesadi ksutpipasadikam 
kramat / tandraprabhrti mohadi (sophadi) tesarh karma prakirttitam /” 
Sahgltaratnakara, Sarahgedava. vv. 60-67, chapter I. Vol. I.. pp. 41-42. 
cf. the summary in Raja Sourindra Mohan Tagore’s edition of the Sahgtta- 
darpana. See also Kalyanakara. 3. 3. p. 32. 

48. Vide the Positive Sciences of the Ancient Hindus, p. 230. 

49. Unapahcadasadvayurudite putrah / te sarve apajah indrena devatvam pranitah 
sarlrantarbahyabhedena daSadha/” Bhagavatatlkayam 6’rldharasvamin, Vide 
Sabdakalpadruma. 4th Kanda, p. 342. 

50. Pranapanau tatha vyanasamanodanasahijhakan / Nagarfi Karmam ca Krkara iii 
Devadattarii Dhanahjayam // Sahgltaratnakara, Ch. I, V. 59, p. 41, Vol. I. 
“Pranapanau tatha vyanasamanodanasamjhakah / Nagah Karmsca Krkaro 
Devadattadhanahjayau //” Sahgltadarpanam of Catura Damodara, Ch. I, V. 50. 

51. Sangltaratnakara. Vol. I, ch. 1, vv. 60-67, pp. 41-4?, 

“ Sabdoccaranam (vahnispattikaranam' nihgvasah ucchvasah (antarmukhasvasah) 
tandradinaiii karanam (sadhanam) pranavayuh,/Vinmutrasukradivahatvomapanasya 
karma, akuncanaprassranadi vyanasya karma jneyahi / asitapitadinaiii samatana- 
yanadvata sarirasya posanam samanasya karma / udanavayuh urddhvanayanameva 
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The study of the different views on Prana or Vayu shows that Jaina 
paryapti or prana is neither a result of peculiar chemical combinations 
of non-living matter as advocated by the Carvakas nor a complex 
activity of the Samkhya but a sort of separate principle (adhyatma 
vayu) pervasive of the organism as defined by the Vedanta, an impelling 
force, the prime-mover of Caraka and Susruta. It appears to be the 
actual living material of all plants and animals like protoplasm of 
modern Biology. Jaina paryapti and prana, the two unique forces, not 
explainable in terms of Physics and Chemistry, arc associated with 
and control life. The concept of these forces may be called vitalism 
which contains the view that living and non-living systems are basically 
different and obey different laws. Many of the phenomena of life that 
appear to be so mysterious in Jaina Biology may be explained by 
physical and chemical principles with the discovery of future research 
in this field. So it is reasonable to suppose that paryapti, a mysterious 
aspect of life, although not identifiable with protoplasm, comes nearer 
to the latter because of its unique functions in the organisms. 

According to modern Biology, “ protoplasm is the actual living 
material of all plants and animals. This is not a single substance but 
varies considerably from organism to organism, among the various parts 
of a single animal or plant, and from one time to another w'ith a single 
organ or part of an animal or plant. There are many kinds of protoplasm, 
but they share certain fundamental physical and chemical characteristics.” 52 

“ The protoplasm of the human body and of all plants and animals 
exists in discrete portions know as cells, these are the microscopic unit 
of structure of the body, each of them is an independent, functional 
unit, and the processes of the body are the sum of the co-ordinated 
functions of its cells. These cellular units vary considerably in size, 
shape and function. Some of the smallest animals have bodies made 
of a single cell; others such as, a man or an Oak tree are made of 
countless billions of cells fitted together. 53 

“ The major types of organic substances fouud in protoplasm are 

asya karma, nagadayah nagakurmakrkara-devadattadhananjayarupah paheavayavah 
/ etesam karmani ca yathakramarii udgaronmtlanaksudhajananavijrmbhanamoha- 
ropani /” Sahgitadarpana, chapter I, sloka 4°-48. 

cf. “ Pranah pragvrttirucchvaSadikarma / Apgnah avagvrtlirutsargapikarma / 
Vyanah tayoh sandhau vaftanisnah vfryavatkarmahetuh / Udanah urddhvavrttih 
utkrantyadi hetuh / samanah samam sarvesj ahgefu yah annarassn nayati / iti /.”. 
Sankarabha?ya, chapter It, pada 4, Sutra 2. Vide Positive Science of the Ancient 
Hiudus, p. 230-31. 

52. Biology, p. 16. 

53. Ibid. 
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carbohydrates, proteins, lipids, nucleic acids and steroids.” 54 Some of 
these are required for the structural integrity of the cell, others to 
supply energy for its functioning and still others are of prime importance 
in regulating metabolism within the cell.” 55 

“ Carbohydrates and fats (lipids ) have only a small role in the 
structure of protoplasm but are important as sources of fuel; Carbo¬ 
hydrates are readily available fuel, fats are more permanently stored 
supplies of energy. Nucleic acids have a primary role in storing and 
transmitting information. Proteins are structural and functional consti¬ 
tuents of protoplasm, but may serve as fuel after deanimation. The 
body can convert each of these substances into others to some extent. 
Protoplasm in a colloidal system, with protein molecules and water 
forming the two phases, and many of the properties of protoplasm- 
muscle contraction, ameboid motion, and so on-depend on the repaid 
change from sol (liquid condition ) to gel ( solid or semi-solid) state 
and back.” 56 


54. Ibid, pp. 25-26. 

55. Ibid. 

56. Ibid., p. 33. 



(Second Section) 

Characteristics of Living Substances ( Jivadravyas) 

All living substances have, to a greater or lesser extent, the 
properties of specific size 1 and shape, 2 metabolism, 3 movement, 4 irritability, 5 
growth, 6 reproduction 7 and adaptation. 8 This list of their properties 
seems to be specific and definite, but the line between the living and 

]. Bhagavatl Sutra, 19.3.652-5*; 25. 1.717; Uttaradhyayana Sutra, 36-70 (Suk?ma- 
badara etc. ). Pannavana ( Suksma-badara, etc.); Gammarasara ( Jivakanda ). 
V. 177, V. 183. 

2. Pannavana Samthanaidaracchakm 983-989. p. 241; “ Samacauraihsa, naggoha, sai, 
v§mana ya khujja humda ya / JiVana cha samthana / ” Brhatsamgrabani, Candrasuri, 
VV. 243-5. 

“SamacaurasanaggohaSadiy^khujjayavamanahumda/”, Parygptyadhikara, Mulacara, 
Pt II, 12 V. 49, Sri Vasunandisiddhanta Cakravarttin, p. 207; Lokaprakas*, Vina- 
yavijaya, Pt. I, 3rd Sarga, vv. 205-10, pp. 98-99.; Gommatasara (Jivakanda), 201. 

3. Sutrakrtanga, Srutaskandha II, Adhyayana 3, Aharaniksepa varnana; Bhagavatl 
Sutra, 1.7.61-62, 7-3. 275-6; Pannavana, Aharapadam, pajjattidaram, 2nd udde^aka 
p. 406. 

Tandula Veyaliyam pp. 3-10; Navatattva Prakaranam. Dharmavijyaya, v. 6, p. 12; 
Lokaprakasa Pt. I, 3rd Sarga, vv. 15-21 ff; Gommatasara (Jivakanda). chapter III, 
vv. 119-121; Mulacara II. 12-4; Tarkarahasyadipika on Saddarsanusamuccava 
Gunaratna. ( Jainamatam ); V. 49. 

4. Acaranga Sutra, Book I, 9.1.’4 (Adu thavara ya tasattae, tasa ya thavarattae ); 
Sutrakrtanga, srutaskandha II, Adhyayana 2, Sutra x8, Sutra 60; Sthananga. 2.4. 
100; Bhagavatl Sutra 25.4.789; Uttaradhyayanasutra, 36.68; Jivabhigama Sutra, p. 12; 
Mulacara, Pt. I, 30 (226), p. 295, Tattvartha Sutra, Umasvati, 2.12-14; Tarkara¬ 
hasyadipika, Gunaratna, V. 49 

5. Bhagavatl Satra 3.9.170; 2.4.99; PannavanaSutta, Indriyapadam 15, putthadnram, 
etc , Jivabhigamasatra, Jyotiska Uddesaka; Tarkarahasyadipika, V. 49. 

6. “ Ahavaram purakkhayam ihegaiya satta rukkhajoniya rukkhasambhava .. biyattae 
viuttamti, etc.” upto “ nanavihasambhava^ ^.satlrasambhavai.” Sutrakrtanga 
Srutskandha II, Adhyayana 3, Sutra 55-6?. 

Bhagavatl, 1.7.61-2; 7.3.276: Tandula Veyaliya, vv. 2,3.4 5,6; Tarkarahasyadipika, 
V. 49. 

7. Sutrakrtanga, Srutaskandha, II, Adhyayana 3; Bhagavatl Sutra, 7.5.282; Sthananga 
Sutra 179; 7.3.543; Uttaradhyayanasutra, 36.170; Jivabhigamasatra 3.1.96 : 1-33; 
Pannavana Sutra, 1. 58; 68; Mulacara II, 12. 43, 44, 45; Tattvarthasutra 2. 32; 
Tarkarahasyadipika, v. 49, 

8. Sutrakrtanga, Srutaskandha, II, Adhyayana 3; Bhagavatl Sutra, 7.3.275; Pannavana, 
Sthanapadarh; Jivabhigamasatra, 1.34, 35, 36; Tarkarahasyadipika, 28, V. 49. 

9. Biology, p. 17. 

J. B.-3 
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non-living, according to modern Biology, is tenuous, as “ non-living 
objects may show one or more of these properties, but not all of them .” 10 
Many of the phenomena of life that appear to be so mysterious, as 
discovered by the Jainacaryas, such as, ucchvasa ( respiration), samjna 
(instinct), bhasa (speech), Kasaya (passion), indriyas ( senses), lesya 
(condition of soul or psychic condition), Vcdana ( feeling), etc. of the 
living substances, have proved to be understandable by invoking a 
unique life-force, while other aspects of life can be explained by 
physical and chemical principles in the light of future research in the 
field of Biology. 

Specific Organization : 

Each kind of living organism is recognized by its characteristic 
shape and appearance , * 11 the adult of each kind of organism typically 
have much more variable shapes and sizes . 12 Living substances are not 
homogeneous, but are made of different parts , 13 each with special 
functions, thus the bodies of living things are characterized by a specific 

10. Ibid. 

11. Samacauramsa naggoha, Sai vamana ya khujja humda ya / 

Jivana ca samthana /” Brhatsamgrahani, Candrasiiri, vv. 243-5.; See Pannavana, 
samthanadaracchakam 983-984, P. 241. MulaCara, Pt. II, 12. V. 49, P. 207; 
LokaprakaSa Pt. 1,3rd Sarga, vv. 205-210, pp, 98-99: Gommatasara (Jivakanda), 201. 

12. Bhagavatl Sutra, 19.3.652-53; 25.1.717; Uttaradhyayana Sutra 36. 70 ff; pannavana 
Sutra, 29.25 ( Suksma-badara, etc.) Gi mmatasara (Jivakanda) V. 177, V. 183. 

13. Rukkhesu mulattae khamdattae khamdhattae tayattae Salattac pavalattae 
pattattae pupphattae phalattae biyattae viuttsmti ” Sutrakrtanga, Srutaskandha 

II, Adhyayana 3, Sz7tra 46; Blood (Sonita) AcarangaSutra, Baok II, 10 (Soniyae)”; 
Sutrakrtanga, Srutaskandha II, Adhyayana 3.18; Bhagavatl 1.7.61; Tandulaveyahya, 
2, p. 6. dhamani and sira — arter/cs and veins; Sutrakrtanga, Srutaskandha 2, 
Adhyayana 2, Sutra 18 ( hiyayae = heart); Bhagavatl. 1.7.61: Tandulaveygiiya, 
pp. 8-9 ( Skin, bene, marrow, hair, beard, hair or body and nail)! Sutrakrtanga II. 
2. 18 (acca-body, ajina (skin), mamsa (flesh), soniya — (Bicod), hiyaya (heart), 
pitta (bile). 

Bhagavatl 1. 7. 61 ( The respiratory system ) 
nhagavati 1. 7. 61 ( Digestive system ) 

Bhagavatl 1. 7. 61-2 (Excretory system) 

Bhagavatl 1.7, 611 Tandulaveya’iya 2, p. 6. (The Integumentary and Skeletal systems) 
Bhagavati J. 7. 61 ( Out growth of the skin-hair and nail) 

Tandulaveyaliya 2, p. 6 ( Pe^i—muscular system ) 

Tandulaveyaliya 2, p. 6 (Nervous system) 

Tandulaveyaliya, p. 7. Sutra 3 ( The sense organs ) 

Pannavana, Indriyapadam, Bhagavatl Sutra 16. 1. 566, 

2. 4. 99, (Sense organs ) Bhagavatl° 3. 9. 170. 

Pannavana, Indriyapadam, putthadara (Tactile senses ) Organs of taste and 
smell, eye, car). 
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complex organization , 14 for each type of cell-body (Abbuya 15 ) has a 
characteristic size and shape, it has a unique vital force 16 which 
distingushes (or separates ) the living substance from the surroundings 
and it contains a life-force , 17 plans a major role in controlling and 
regulating the activities of the cell-body. The bodies of the higher 
animals and plants are organized in a series of increasing complex 
levels . 18 It appears that cells are organized into tissues, tissues into 
organs and organs into organ-systems . 19 

According to modern Biology, “ The structural and functional unit 
of both plants and animals is the cell, the simplest bit of living matter 
that can exist independently. The cell itself has specific organization, 
for each type of cell has a characteristic size and shape, it has a 
plasma membrane which separates the living substance from the surround¬ 
ings, and it contains a nucleus, a specialized part of the cell separated 
from the rest by a unclear membrane. The nucleus, plays a major role 
in controlling and regulating the activities of the cell. The bodies of 
the higher animals and plants are organized in a series of increasingly 
complex levels. Cells are organized into tissues, tissues into organs, and 
organs into organs system /' 20 

Metabolism : 

According to Jaina Biology, metabolism is the sum of all the chemical 
activities of paryapti (Vital force ) 21 which provide the energy for the 
growth, maintenance and repair of the organic system as well as its 
own growth with intensity. Paryapti of all cell-bodies is constantly 

14. Ibid. 

15. Tandulaveyaliya, 2. p. 6. Cell — arbuda ? 

16. Paryapti 

17. Prana 

18. Bhagavati Sutra 19. 3. 6. 52-'?; 25. 1. 717. 

Uttarsdhyana Sutra 36.70 ff. 

Pannavana 29.25. ( Suksma-badara, etc. ) 

Gorrmatasara ( Jlva ), VV. 177, jS3. 

19. Tandulaveyaliya, 2, p. 6. 

“ Abbuya jayae pesi, peslo ya gbanarii bhave-pimdiyao pgni, payam siramceva 

nivvattei. pittasoniyam uvacine satta sirasaygim pamca pejisayaiih upto romaku- 
vakodiya nivvattei I ” 

20. Biology Villel. A. p. 17. 

21. Pannavang, Ahgrapada, 2nd Uddesaka, pajjattidg-a, p. 406. 

Jivgbhigam?, p. 2?; Navatattva Prakaranam, V. 6, p. 12, etc. 

Lokaprakaga, Pt. I, 3rd Sargg, vv. 15, ff; Gommatasgra ( Jivakanda ). Paryapti, 
3rd chapter, v. 119, ete.. Mulgcgra, Pt. II, parygptyadhikgra, )2, v. 4 etc. 
Brnatsangrahani, 363. 
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changing 22 by taking in new substances, altering them chemically in a 
variety of ways, building new vital force or energy 23 and transforming 24 
the potential energy contained in large molecules of nutrients or chyle 
(rasa ) 25 into kinetic energy (sakti) including heat as these substances 
are converted into other simpler substances. This constant expenditure 
of energy is one of the unique characteristics of living substances. 

Both plants and animals have anabolic 26 and catabolic 27 phases of 
metabolism. They occur continuously and simultaneously . 28 Plants , 29 
however, (with some exceptions ), 30 have the ability to manufacture 
their organic compounds 31 out of inorganic materials in the soil and 
air, animals must depend on plants, for their food. “ Plant cells are 
simply better chemists than animal cells .” 32 

Movement: 

The ability to move 33 is the third characteristic of living substances. 

22. Ibid. Malayagiri 

•* Aharasarira imdiya, usasa vao mano abhinivatti, 

hoi jao daliyao Karanarii Pai sa u pajjatti ” ( Brhatsaihgrahani, p. 1?0) 

*' Aharasarirendraiyocchvasavacomanasambhinirvrtirbhinisattiryato dalikaddalabh- 

utat pudgalasamuhattasya dalikasya Saktirupam sa paryaptih 1, vide Navatattva 
Prakaranam, Tlka, p. 13. 

23. “ Tatra Jlvah pudgalopacayalambanena; samutpannaya y*ya saktya nanamahara- 
madaya khalarasarupstaya parinamayati sa aharaparaptih .. Jivah pudgalonicaya- 
jataya yaya Saktya Punaramanoyapudgaladravyamadaya manastvena parinamayya 
alambya ca visrjaii sa manahparyapti ” I Ibid, pp. 13-4, etc. 

24. Ibid. 

25. Ibid. 

26. “ Anabolism refers to those chemical processes in which simpler substances are 
combined to form more complex substances, resulting in the storage of energy 
and the production of new protoplasm and growth.” Biology, p. 17. 

27. “ Catabolism refers to the breaking down of these complex substances, resulting 
in the release of energy and the wearing out and using up of protoplasm,” 
whose place is taken by paryapti in Jain Biology.” Biology, p. 17. 

28. Pajjattipatthavanam jugavam tu kamena hodi nitthavanam / arhtamuhuttakalena- 
hiyakama tattiyalava ” 120., Gommatasara ( Jiva ), 120; Biology, p. 18. 

29. Bhagavatl Sutra, 7.3.275-6., Biology, p. 18. 

30. Prastitic plants which are born on trees have no ability to manufacture their 
organic compounds, but they feed on the sap of the supporting plants. See 
Sutrakrtanga, Srutaskandha 2, Adhyayana 3, Biology, p. 18. 

31. Bhagavatl, 7.3.275-6; Tarkarahasyadipika 49; Biology, p. 17; Gunaratna, p. 157. 

32. Biology p. 18. 

33. ACaranga Sutra, Book I, p. 1.14; Sutrakrtahga, Srutaskandha II, Adhyayana 2, 
Sutra 18 ; Sthanahga Sutra 2.4.100; Bhagavatl Sutra, 25.4.739; Uttargdhyayana 
Sutra 36.68; Jivabbigama Sutra, p. 12; Tattvartha Sutra II, 12.14; MulaCara, 
Pt. I, 30 (226); Jlvavicara, 2; Tarkrahasyadlpikg v. 49; Gommatasara (Jiva) 3’, 
Pannavana, Kgyadara, 4.232, p. 86. 
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The movement of animals 34 is quite obvious. According to Jain Biology, 
all the five one-sensed beings, viz. four earth quadrates and plant are 
sthavara ( immobile ) 35 as they cannot move from place to place. There 
is one view that the earth-bodied being, the water-bodied being and 
plant are sthavara (immobile ) 36 but the fire-bodied being (agnikayikajiva) 
and the wind-bodied being (vayukayikayiva ) are trasa ( mobile ) 37 from 
the point of view the movement of fire and wind. According to Gunaratna , 38 
plant-life also has various kinds of movement or action connected with 
sleep, waking, expansion and contraction in response to touch, also 
movement towards a support or prop. That is to say, the movement of 
plants is much slower and less obvious but is present nonetheless, as 
explained in modern Biology , 39 although they are called sthavara 
( immobile ). 40 

According to modern B ^logy, “A few animals-sponges, corals, 
oysters, certain parasites-do not move from place to place, but most 
of these have cilia or flagell to meet their surroundings past their bodies 
and thus bring food and other necessities of life to themselves. Move¬ 
ment may be the result of muscular contraction, of the beating of the 
microscopic protoplasmic hairs called cilia or flagella, or of slow oozing 
of a mass of protoplasm (ameboid motion). The streaming motion of 
the protoplasm in the cells of the leaves of plants is known as 
cyclosis .” 41 It is to be noted here that corals , 42 a class of prthivikayikajivas 

34. Ibid.; Biology, p 18. 

35. Pannavana, Kayadara, 4. 232, p. 86. 

“ Pudhavijalanavau, Vanassai thavara neya l ” “ Jivavicara; “ Labdhya prthivya- 
ptejovayuvanaspatayah sarve sthavaranam karmodayat sthavara eva ”, Tattvsitha 
Sutra (Comm.), 2-14, p. 161. 

36. Ibid., Sthananga 3; 1.164, Uttaradhyana Sutra, 36.69. " Pudhavijalanavau, 

Vanassai thavara neya 1 ” Jiyavicara 2.” “ Labdhya prthivyaptejovayuvanaspatayah 
sarve sthavaranam Karmodayat sthavara eva” 1, TattVartha Sutra (Com'. 2 14 

p. 161. 

37. Ibid ; Uttaradhyayana Sutra 36.107. Tattvarthasutra, 2-14; Sec Commenta y 
“ Atah Kriyam prapya tejovayavostrasatvam,” p. 161. 

38. “ Vanaspatayah sacetana-balakumara = Vrddhavastha (1) pratiniyatavrddhi 

(2) svapaprabodhasparsadihetukollasasamkocasrayopasarpanadivisistanekakriya 

(3) Chimavayavamalarii (4) PratiniyatapradesSharagrahana (5) Vrksayurvedabhihi- 
tayuskistanistanistaharadinimittakavrddhihani (6 - 7), Ayurvedoditatvattadroga 
(8) Visistausadhaprayogasampaditapravrddhihaniksatabhaknasarhrohana (9) prati- 
niyatavisistasarirarasaviryasnigdhatvaruksatva. (10) ViSistadanahaida (11) diirnttvan- 
yathanupapatteh,” 1. (3). Tarkarabasyadipika ( Jainamatam ), v. 59. Commentary 
by Gunaratna., p. 159. Saddarsana Samuccaya, (Circa 1350 A. D.) 

39. Biology, p. 1*. 

40. See ACaranga Sutra Book I. 9.1.14, etc. 

41. Biology, p. 18. 

42. Uttaradhyayana Sutra, 86, 74-75. 
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do not move from place to place like sponges and corals of modern 
Biology . 43 So it is a thought-provoking idea to note that the Jain view 
of movement of beings is well supported by modern Biology to a 
considerable extent. 

Irritability : 44 

Living beings are irritable, they respond to stimuli 45 - physical or 
chemical changes in their immediate surroundings. Stimuli which are 
effective in evoking a response in most animals and plants are changes 
in colour , 40 itensity 47 or direction of light , 48 changes in temperature 49 
pressure or sound , 00 touch 51 and changes in the chemical composition 
of earth, water, or air surrounding the organism. 

In Jaina Biology it is started that the five sense-organs are endowed 
with infinite points (ananta pradesikas), i. e. infinite cells, and innume¬ 
rable extension (asasmkheya pradesavagadhas ), 52 sensation or irritation 
in human brain is caused by the stimuli of the five sense-objects 
(indriya-visaya ) 53 received from outside, when the sense-organs come 
into contact with them directly or indirectly. So it is explained that 
the ear hears the touch and entered sounds into it, the eyes see the 
untouched (aputtha) and unentered (appavittha) sense-objects (i. e. 
the images of the sense-objects perceived by the eyes reflect on the 
4 3. Biology, p. 18. 

44. Bhigavati Sutra, 3.9.170; 2.1.99; Pannavana, Indriyapadam 15. putthadara, etc.; 
JiVabhigama, Jyotiska Uddesaka; Tarkarahasyadipika ( Jainmatam), V. 59, Tika 
by Gunaratna. 

4-. Lajjaluprabhrtinam hastadisamsparsa'patrasamkocadika parisphutakriyopalabh- 
yate 1 ”, Ibid,, ( Tarkarahasyadipika ), V. 59 ( Tika ). 

46. “ aputthaim ruvaim pasati ”, Bhgavatj, 2.4.4,99. 

Pannavana, Imdriyapadarii I, Putthadaram, Sutra 990. 

“ apavitthaim ruvaim pasati ”, Panravana, Ibid., Sutra 19. 

47. Bhagavati, 2.4.99; Parmuvana, Indriyapadam, 154, Uddesaka, Visayadaram 
Sutra 992. 

4?. For example. Sunflower ( Suryamukhi) moves according to the direction of the 
light of the Sun. See Biology, C. A. p. 18 . 

49. Bhagavati, 2.4.99; Pannavana, Indriyapidam, I, Putthadarm, Sutra, 920 
Pavitthadaram Sutra, 991. 

> 0 . Tarkarahasyadipika, V. 49 “ Lajjaluprabhrtlnarii hastadisamsparsat-patrasamko- 
cadikaparisphutakriya upalabhyate.” 

51. “Puttham saddaim sunei... 1 ”, Bhagavati Sutra, 2.4.99; See also Pannavana 
Sutia, Indriyapadam, Putthadaram. 

52. Bhagavati, 2. 4. 99; Pannavana, Indriyapada, 1st. 

Uddesaka, Suttas, 983-939. 

53. Bhagavati, 2. 4. 99; Pannavana, Indriyapadam 1st. 

Uddesaka, Visayadaram, Sutta. 992. 
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retina so that they can see them ). According to modern biology, light 
sensitive cells exist in almost all living matter from protozoa to man . 54 
The nose smells the touched and entered objects and the skin experiences 
the touch of touched and entered objects . 55 

This Jain view of sensation or irritability of beings is supported 
by Modern Biology to some extent which explains that “In man and 
other complex animals, certain cells of the body are highly specialized 
to respond to certain types of stimuli; the rods and cones in the retina 
of the eye respond to light, certain cells in the nose and in the taste 
buds of the tongue respond to chemical stimuli, and special cells in the 
skin respond to changes in tempetature or pressure .” 56 Gunaratna 
observes the sensitivity on irritability of plants like the Mimosa pudica 
(Lajjavatilata) to touch, “which show a manifest reaction in the form 
of contraction .” 57 According to modern Biology, the irritability of plant 
cells is not always so apparent as that of animal cells, but they are 
sensitive to changes in their environment. Protoplasmic streaming in 
plant cells may be speeded or stopped by changes in the amount of 
light. A few plants, such as the venus flytrap of the Caroliva swamps, 
have a remarkable sensitivity to touch and can catch insects .” 58 

The Jaina view on the sensitiveness or irritability of living beings 
suggests their response to stimuli, physical or chemical changes in their 
surroundings, which are effective in evoking a response in most animals 
and plants, e. g. eye responds to light, certain cells in the nose to smell 
and the taste buds of tongue to chemical stimuli and special cells in 
the skin respond to changes in touch or temperature or pressure and 
ear to sound . 59 

Growth : 60 

Growth means those processes which increase the amount of living 
substance of the body, measured by the molecules of nutrient or chyle 

54. Bhagavatl, ?. 5. 97; Pannav. na, Indrjyapadam 1*, 1st Uddesaka, Putthada?am, 
Pavitthadarm, Sutra, 990 1, p. 24 j. 

55. Ibid.* 

56. Biology, p. 18. 

57. Lajjaluprabhrtinaih hastadisamsargat ( samsparsat) yatra »arhkocadikaparisphuta- 
kriya upalabhyate 1 ” Tarkarahasyadipiaa on V. 49* Gankratna. p. 5?. Vide the 
positive Sciences of the Ancient Hindus, p. 174. 

58. Bioiogy, p. 18. 

59. Bhagavatl, 2. 4. 99; Pannavaoa, Indriyapadarii 15, 1st Uddesaka, Putthadaram 
and pavitthadaram 9 0-1, Visayadaram, 992. 

60. Sutrakrtanga, Sruiaskandha II, Adhyayana 3, Sutra 55-66.; Bhagavatl, 1.7.61-2; 
Tandulaveyaliya VV. 2-6; 7.3.2"6.; Tarkarahasyadipika V. *9, Gunaratnatlka. 
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(rasa ) 61 or sap present, i. e. “ nitrogen or protein present ” according 
to modern Biology . 62 It is the characteristic of all living beings includ¬ 
ing plants. The processes of growing life of plants involve the stages of 
infancy, youth and age and regular growth 63 etc. like those of other beings. 

Growth may be uniform in the several parts of an organism or it 
may be greater in some parts than in others so that they proportionally 
change as it occurs. Some organisms, e. g. most trees, will grow 
indefinitely , 64 while most animals have a definite growth period which 
terminates in an adult 65 of a characteristic size. One of the remarkable 
aspects of the growth process is that each organ continues to function, 
while undergoing growth . 66 The growth process of beings takes place 
by assimilation of suitable food . 67 

According to Sankara Misra, the growth of organs ( or tissues ) by 
natural recuperation after wounder of laceration is an additional cha- 
ractersitic . 68 

Modern Biology explains that “ growth may be brought about by 
an increase in the size of the individual cells or by an increase in the 
number of cells, or both .” 69 

Reproduction : 70 

The ability to reproduce is the sine qua non of life in a being- 

61. Navatattvaprakaranam. V. 6. pp. 12. 13. 

Lokaprakasa, Pt. I, 3rd, Sarga, VV. 15 ff; BihatsangrahanI, 364, p. 130. 

“ Tatra yayg saktya karanabhutaya bhuktamaharam Khalarasaropataya karturii 
samartho bhavati — yaya raslbhutamabaraihrasasrgmam samedo, asthimajasukra- 
laksanasaptadhgturupataya paninamayaii 1” Brhatsamgrahani, 363, p. 130. 

62. Biology, p. 18. 

63. Tarkarahasyadipika V. 49, p. 159, Tika “ Balakumara- 
vrddhavastha qratiniyatavrddhih ” etc. 

64. According to the Uttaradhyayana, the period of ten thousand years is the longest 
duration of the life of plants and the period of infinite years is the longest 
duration of life of plants which are called panaka, not learning that plant-body. 
“ Anarhtakalamukkosa . ..Ka>athii panaganam, tam kayam tu amumcao *\ 
Uttaradhyayana, 36. 103. 

65. Tarkarahasyadipika, V. 49, (comm.) p. 159. 

66. SQtrakrtangi, srutaskandha II, Adhyayana 3, 

67. Sutrakrtanga; Srutaskandha 2, Adhyayana 3; Navatattvaprakaranam, V. 6. (comm.) 
pp. 12-3; Lokaprakasa, Pt. I, 3rd Sarga, VV. 15 ff. 

68. “ Bhagnsksatasariirohane ”, Sankara Misra, 1, Upaskara, Chapter IV, Aknika 2, 
Sutra 5, B. 4, Vol. V. 1. 

69. Biology, p. 18. 

70. Acaranga Sutra, Book 1, Lecture I, Sixth Lesson, Sutra, 48, 69.; Sutrakrtanga, 
Srutaskandha II, Adhyayana 3, Bhagavati 7.5.27?; Sthananga 3.1.129; 7.3.543, 
Uttaradhyayana Sutra 36.1:0; Jivabhigama Satra 3.1.95, 1.33; Pannavana 1*58, 
68; TatWartha Satra 2.3 2 ; Mulacgra I[ 12. 43 45; Tarkarahasyadipika, V. 49 
( Comm. ) Gommatasara, ( Jiva ), 83. 
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animal or plant. 71 The simplest nigodajivas 72 like viruses do not metabolize, 
move or grow, yet because they can reproduce 73 and undergo mutations, 
they are regarded as living. 74 As pointed out, one of the fundamental 
tenets of Biology is that “ all life comes only from living substances. 7j 
It is stated in the Jaina Agamas that worms or bugs or lice or vermins 
do come from the declining non-living fluids or sweat or dirt. But 
modern Biology has given convincing proof that they do come from 
eggs laid down by some flies attracted by the smell of the decaying dirt. 

“ Bacteria do not arise by spontaneous generation by only from 
previously existing bacteria.” 76 “ The sub-microscopic filtrable viruses 
do not arise from non-viral material by spontaneous generation; the multi¬ 
plication of viruses requires the presence of previously existing viruses. 

According to Jaina Biology; Plants have only asexual reproduction 
(Sammurcchima ), 78 while animals have both sexual and asexual re¬ 
productions (garbhavyutkrantika and sarhmorcchima ). 79 The process of 
asexual reproduction may be simple as the splitting ot one individual 
into two. The process of sexual reproduction in most animals involves the 

71. Sutrakrtanga, Srutaskandha II, Adhyayana 3. 

72. Bhagavati, 12.2.443; 25.5.749; Gammatasara, ( Jiva ) 191, 192, 193. 

73. The Nigodas are the collections of infinite number of souls or ( beings ), making 
minutest groups, having common breathing in and out and experience of feeling, 
sensation, etc. They continue their evolution of life through the successive 
Jivaparyayas, having longing for development, BHS. 12.2.443. In the common 
nigoda-body when one nigodajiva dies, then there takes place death ot infinite 
nigoda Jivas, Gommatasara, 193. "Jatthekka marai Jivo, tattha du maranarii 
have anamtanam // 

7 J. Ibid., 193. 

75. Biology, p. 18. Acargnga Sutra Book I, Lecture I, Sixth Lesson, Sutra 48, p 68. 
“ Se bemi-samtime tasapana, tarhjaha-amdaya poyaya jaraUa rasaya famseyaya 
sammucchima ubbhiyaya uvavaiya, esa samsareti pavuccai ” Sutra (48).; 
Sutrakrtanga, Srutaskandha I, Adhyayana 7, Satra I “ Pudhavi ya a>’u agani ya 
vau, tana-rukkha-biya ya tasa ya panic I Je ariidaya je ya jaraUa pana, samseyaya 
je rasayabhidhana ” Sutra, p. 153. See also Sutra 7 (Sarhseya, etc. ) 

76. Biology, pp. 18-19. 

77. Ibid , p. 19. 

78. Sutrakrtanga, Srutaskandha 2, Adhyayana 3, Sutra 43, p. 91. “ Cattari biyakgya.. 
aggabiya, mulabiya, porabiya khamdhabiya ”; very vague ideas are contained in 
the Brahmanical works as to the sexual characters of plants (See Amarako ? a, 
Vanausadhi-varga), Caraka, Kalpasthana, Ch. V. But the Rajanighantu tells of 
a grotesque division into male, female and hermaphrodite, based on the slender 
or stout, the soft or hard, the long or short, the simple or mixed character of 
the stems and flowers. According the Kathopanisad the sexual reproduction in 
higher plants and higher animals is quite similar ( Patwardhan K.A, Upanisads 
and Modern Biology, p. 59, Popular Book Depot, Bombay, 1957. 

J. B.-4 
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production of specialised eggs and sperm which unite to form the ferti¬ 
lized Zygote from which the new organisms develop. 80 

Adaptation: 81 

The Ability of a plant or animal to adapt to its environment is the 
cnaracteristic which enables it to survive the exigencies of a changing 
world. Each particular species of plant or animal can become adapted 
by seeking out an environment to which it is suited to make it better 
fitted to its present surroundings. According to nodern Biology/, It 
is obvious that a single plant or animal cannot adapt to all the 
conceivable kinds of environment, hence there will be certain areas 
where it cannot survive or some areas where it can survive.” 82 

Many factors may limit the destribution of a species, such as, 
habitat, earth, \\ater, air, light, temperalure, food, predators, competitors, 
parasites, etc. 

The analyses of the types of plants 83 and animals 84 and their habitats, 85 
etc. as recorded in the Jaina Agamas shows that the types of plants, 
such as, trees, 80 shrubs 87 herbs, 88 creepers, 89 grasses, 90 etc. were distri- 

79. Acaranga Sutra. Book 1, Lecture 1, Sixth Lesson, Sutra 48, p. 69.; Sutrakrtanga 
Srutaskandha, II, Adhyayana 3; Stbanahga 2, 3. 1. 129; Ehagavatl, 7. 5. 282; 
Uttaradhyayana Sutra. 36.170; JiVabhigama 3.1.96; Pannavana 1.58; Tattvarthasutra, 
2.32; MulaCaia II, 12.43-45; Tarkarabhasyadipika (comm.) V. 49; Gommatasara 
(Jiva ), 83. 

80. “Itthie purisassa ya Kairmakadae jonle ettha narii mehunavatliye ( va ) namarh 
sariijnge samuppajjai, te duhato VI sineham samcinamti. . . tattha, nam jiva 
itthittae purisattae napumsagattae viuttamii /’\ Sutrakrtanga, Srutaskandha II, 
Adhyayana 3, Sutra, 56, p 98.; See also Biology p. 418. 

81. Sutrakrtanga, Srutaskandha II, Adhayayana 3; Bhagavati Sutra 7.3.27''; Pannavana 
Sutra, Sthanapadam; Jivabhigama Sutra, l.?4-36; Tarkarahasyadipika, V. 49, 
( Jainamatam ), Tlka by Gunaratna. 

82. Biology, p. 20. 

83. See Uttarachyayana Sutra, 26 VV. 94-104 for all types of plants ; Pannavana 
Sutta, Vanaspaiikaya jivapra.hapana 5, Sutras, 2 5-54, pp. 16-27. 

81. Uttaradhyayana Sutra, 36, W. 126-155. for all types of animals. Pannavana I, 
Sutras 56-138, pp. 21.35 

85. Pannavana Sutta 2, Sthanapadam. Sutras 148-176; pp. 46-55. 

86. Bhagavati Sutra, 22.2.692; 22.3.692; 22.4.692: 23.1.693; 23.3.6^3; 23.4.693; 

23.5.6^3; etc. 

87. Uttaradhyayana Sutra 36. 94-10*, Gulma, similar to the class Guccha, e. g. 
Vrnraka ( Solamum Melongena ) but brings forth twings or stems, instead of 
stalks, e. g. Navamalika ( Jasminum Sambac ), Kanavira, etc. 

88. Bhagavati 21.7.691. 

89. Ibid., 21.5 69r; 2 1 .6.691; 23.1 693; 23.4.693. 

90. Ibid., 21.5.691; 21.6. ; 11.9.427; 12.8.459; 22.4.692. 
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buted over different regions of India where they could grow and adapt 
to their suitable environment to survive the exigencies of a changing 
world. The classification of animals by the Jainacarya into sthalacara 
(terrestrial), Jalacara (aquatic) and Khecara (aerial) 91 beings, etc. 
throws light upon their habitat and ecology to which they could grow 
and adapt and make themselves better fitted in their survival. 

The study of life of beings was made by the Jainacaryas in relation 
to environment, so climatic conditions have been described by them 
under the term ‘ Rtu \ 92 It has been sub-divided into pravrt or varsa 
(Rainy season — Sravanadi or Asayujadih ), Sarad ( Margasirsadhih = 
Autumn), Hemanta ( Maghadih — Winter ), Vasanta ( Caitradih — Spring ) 
and Grisma (Jyesthadih —Summer ). 93 The study of life in relation to 
environment probably began from the Vedic period 94 and climatic 
conditions were similarly treated under the same term ‘ Rtu ’ (Season ) 
which was first sub-divided into three seasons, viz. Vasanta ( Spring), 
Grisma ( Summer ) and Sarad ( Autumn ). 95 . Rtu has also been sub-divided 
into five seasons, viz. Vasanta, Grisma, Varsa, Sarad and Hemantasisira 96 
or sometimes into six seasons 97 by separating Hemanta and Sisira. 


91. Bhagavati 7.5.28?; Uttaradhyayana Sutra, 36.171; Jivabhigama Sutra, 1.34. 

92. Bhagavati, 7.3.275; 9.33.383. 

93. Lhagavatl 9.33.383. 

94. Rgveda X. 9.6; Atharvaveda, VIII, 9.1.15; XIII, 1.18. 

95. “ Vasanto asVasidajyam grisma idhmah saraddhavi.” Ibid. 

96. “ Sarade tva heraantaya vasantaya grismaya.-” Rtava pafica. Ibid , XIII, 1.18. etc. 

“ Varsani_1 ” Atharvaveda, VIII, 2.22; VIII. 9.15. 

97. “ Grlsmo hemamtah $i£ira vasantah sarad va;sah ” Atharvaveda VI, 55, 2, XII, 1.36; 
V. 1,5,2,6,3,2,6,', etc.; “ Grismasti bhome varsani saradhemantah sisiro Vasantah, 
Ibid., XII, 1.36. “ Tubhyamityaha sadVa rtavah rtusveva 1”. Tuittiriyasamhita, 
V. 1.5.2; “Sacha rtavah” 1, Ibid, V. 1.5.7,3; “Sadva rtavah samvatsarah ” 
Ibid., V. 2,6,1. etc. * 



Third Section 


Cells and Tissues 

It appears from the study of the organization of bodies of plants 
and animals, from the finest plants to higher plants and from the finest 
earth quadrates to man as revealed in the Jaina Agamas that the bodies 
of all plants and animals are composed of cells 1 and tissues. 2 But there 
is found no clear analytical study of cells and tissues of plants and 
animals in Jaina Biology as they are treated in modern Biology. New 
cells can come into being only by division of previously existing cells. 3 
According to modern Biology, “ the cell is the fundamental unit of 
both function and structure-the fundamental unit that shows all the 
characteristics of living things.’* 4 

Cells: 

In the simplest plants and animals all of the Vital force (paryapti) 
is found within a single celled body, e.g. worm ( Krmi ) 5 like a protozoa. 
These organisms may be considered to be unicellular 6 with bodies not 
divided into cells. Earth quadrates, 7 plant bacteria 8 and two-sensed 
worms, 9 etc., come under this unicellular category. They may have a 

1. Abbuya ( ? ), Tandulaveyaliya, 2. p. 6. 

It is also suggestive from the reference to lakhs of pores in the skin of the body, 
that there are cells in the body of man and other vertebrates, Ibid., 2. p. 6. 

2. PesI l ? ). Tandulaveyaliya, 2, p. 6. 

PesI ( tissue ) is made of arbudas ( cells). 

3. A single fertilized egg ( kalala ) develops gradually into a many-celled or five- 
celled embryo ( PancaPindas ) by the process of cleavage, indicating that the egg 
cell splits or divides. Out of five pindas arms, legs and head come into being.; 
Tandilaveyaliya,2, p. 6. 

4. Biology, p. 35. 

5. Uttaradhyayana Sutra, 36.128. 

6. Finest earth quadrates, plant bacteria and wo;ms arc the examples of unicellular 
beings. 

7. “ Pudhavi ya au agani ya vau”.. I 
Sutrakrtanga, Srutaskandha I, Adhyayana 7, Sutra 1 
Bhagavatl Sutra 31.1.844; Uttaradhyayana Sutra 36. 

Pannavana, Ekendriyajivapannavana, 19, p. 122. 

Gommatasara ( Jiva ). V. 201. 

8. Suksma vanaspati t Subtile plant) of one class may be indentical with bacteria 
of modern Biology. See Uttaradhyayana, 36.92. 

Pannavana, Vanaspatikayajlvaprajhapana 35. 

9. Uttaradhyayana Sutra, 36.128. 
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high degree of specialization of form and function within the single 
cell and the cell may be quite large or small. 

Modern Biology explains that “ a single cell, if placed in the proper 
environment, will grow and eventually be divided to form two ce)Is/' 10 

The cells of different plants and animals and of different organs 
within a single plant or animal as found in Jaina Biology appear to be 
a bewildering variety of sizes, shapes, colours, and internal structures, 
etc. as the sizes, etc. of their bodies * 11 indicate, but all have certain 
features in common. All nutrients (rasa or sineha) 13 entering the cell 
and all waste products. (khala ) 14 leaving it must pass through some 
membrane-a living, functional part of the cell, extremely important in 
regulating its contents. According to modern biology 15 this membrane 
is called plasma membrane which regulates the contents of the cell. 

The statement in the Jaina Agamas that “ the matr-arigas (mother’s 
limbs) received and possessed by the child are his flesh, blood and 
brain and the pitr-ahgas are his bone, marrow, hair, beard and hair on 
the body” 16 suggests that each cell of the body of the child contains 
nucleus, “ a small spherical or oval body usually,” 17 as explained by 
modern Biology,-an important centre of control which contains the 
hereditary factors (genes) responsible for the traits of the organism 
and directs many aspects of cellular activity. 

Energy ( Virya ) 18 : 

Energy is the capacity to do work and to produce a change in 
matter or physical body. 19 It is suggestive from the statement, “Deha- 

10. Biology. p« 3c. 

11. Tesim pudhavijoniyanam rukkhanam sarira nanavanna nanagamdha naUaraSa 
nanaphasa nanasamtanafamthiya ngnavihasarira puggalaviuvvita 1”. 

Sutrakrtanga, Srutaskandha II; Adhyayana 3, Sutra 55. 

12. Navatattvaprakaranam, V. 6, pp. 12, 13.; Lokaprakgsa, Pt. I, 3rd Sarga, VV. 15 fT.; 
Brhatsangrahanl, 363, p. 130. 

13. Sutrakrjanga II, 3. 55. 

14. Navatattvaprakaranam, V. 6, pp. 12,13.; LokapraVasa, Pt. I, 3rd Sarga, VV. 1 5 fT.; 
Brhatsangrahanl, 363, p. 130, 

15. Biology, p. 36. 

16. “ Tao mayyamga pannatta, tamjaha-rnamse sonic matthulumge 1 ” Tao piuyamga 
pannatta, tariijaha - atthi aith:mimja kesamamsurornanahe Bhagavatl SuUa, 
1 7.61.; Tandulaveyaliya, Sutra, 6, p. 10. 

17. Biology, p. 36. 

18. “ Pratiniyatavisistasarirarasaviryasnigdhatvaruksatva.«1 ” Tarkarahasyadipika, 

Jaimmatam, V. 49 (Tika)„ Gunaratna, p. 159. 

19. Ibid. 
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paryapti brings about the assimilation and transformation of rasibhota- 
maharam (molecules of nutrients) into chyle (rasa), blood, flesh, fat, 
bone, marrow, semen 2 ® etc. of man and into the forms of five sense- 
organs ear, eye, nose, tongue, skin and bone, marrow, hair, beard 
hair on the body ( roma ) and nail ( nakha ) " 2 . of the embryonic growing 
child that the activites of paryapti provide the energy for the growth 
and development of the organic system and cells may be thought of as 

energy transducers that convert the chemieal energy and food-stuff into 
the various forms 22 of energy required for their activities According to 

modern Biology, Such energy transformations are the most fundamental 
processes of living cells ”23 “ Energy may take the form of heat, light, 
motion, electricity and chemical energy, etc. ”24 It is derived ultimately 
from the sunlight and stored in the molecules of food 2 ® as the chemical 
energy of the bonds connecting its constituent atoms. Modern Biology 
explains that “ this chemical energy is a kind of potential energy 
(radiant energy) that may be thought of as the movement of photons 
or light quanta.’ 2G “All forms of energy are at least partially inter¬ 
convertible and living organisms are constantly transforming one kind 
of energy into another.” 2 ? 

Exchanges of Material Between Environment and Cells 

The statement on the assimilation of food-stuff taken by man and 
other vertebrates and its consequent transformation into chyle, blood, 
flesh, fat, bone, marrow, semen, etc. 2 ® and the absorption of dissolved 
food-stuff by plants through roots in the form of sap ( sineha ) 2 ® from 

20. Lokaprakasa, Pt. I, 3rd Sarga, V. 19. 

21. Bhagavatl Sutra, 1.7.61.: 

“Aharam aharei tarii cinai soimdiyattae cakkhurimdiyitUe ghamiihdiyattae 
jibbhimdiyattac phasimdiyattae atthimimjakesamamsuromanahattae ”, 
Tandulaveyaliya, Sutra, 3, p. 7. 

22 ' v h3 19 bI ° 0d ’ fieSh ' fat ’ b ° nC ’ manov ’ semen » etc., Lokaprakasa, Pt. I, 3rd Sarga, 

23. Biology, p. ^2. 

24. Ibid. 

25. " Vaikriyahsrakaudarikaingayogyam yathocitam / tam rasibhutamaharam yays 
saktys punarbhavi //” Lokaprakasa. Pt. I, 3rd Sarga, V, 18. 

Fnergy is stored in rasibhutam ahararii ( molecules of nutrients ). Besides, in 
summer some plants remain green by absorbing energy from the sunlight and 
storing it in leaf, flowers and fruits, (Bhagavatl 7,3.275) and also root, shoot, 
joint bulb, trunk, seed, ( Gom nantasara, 186 (Jivaj. 

26. Biology, p. 42. 

2\ Ibid. 

28. Lokaprakasa, Pt. I, 3rd Sarga, V. 19. 

29. Satrukrtanga, Srutaskandha II, Adhyayana 3, Sutra 5. 
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the earth and its transformation implies the suggestion that all nutrients 
( rasa or sineha) must pass through some membrane which surrounds 
each cell to get in or out of the cell, otherwise there cannot be any 
growth and development in animal and plant life and organism. 

According to modern Biology, “ each cell is surrounded by a plasma 
membrane and waste products must pass through this membrane to get 
in or out of the cell.” 30 Usually only dissolved substances can pass 
through the plasma membrane, but not all dissolved substances can 
penetrate into this membrane equally well.” 31 

Diffusion of Molecules of Nutrients (Rasa) 

In Jaina Biology the process of absorption and assimilation of 
molecules of food-stuff and its consequent transformation into chyle 
< rasa )> blood ( as !‘g )> etc - 32 by the vital force (Paryapti) of the organism 
indicates the diffusion of molecules of nutrients. Modern Biology explains 
two kinds of diffusion, viz. dialysis and osmosis. 33 In dialysis the 
diffusion (movement) of dissolved molecules of nutrients takes place 
through a semipermeable membrane from a region of higher concentra¬ 
tion to one of lower concentration, brought about by their kinetic 
energy, while in osmosis the diffusion of solvent molecules occurs through 
a semi-permeable membrane. 

According to Jaina Biology, the solvent molecules in living systems 
are almost always water (rasa or sineha ). 3 < The process of absorption 
and assimilation of dissolved food-stuff by plants from the earth through 
their roots in the form of liquid substance and its drawing up to the 
leaves by the root pressure as a result of the activity of the nitrogen- 
producing bacteria existing in the auxiliary roots 35 and soil throws some 
light on the law of osmosis of plant life as explained in Botany or 
Biology. “In the fluid of every living cells are dissolved salt, sugars 
and other substances that give the fluid certain osmotic pressure.” 36 

30. Biology, p. 44. 

31. Ibid. 

32. Lokaprakasa, Pt. I, 3rd Sarga, V. 19. 

33. Biology, p. 45 . 

?4. See Bhagavati 1.7.61; Tandulaveyaliya 5, p. 9.; Navatattva prakaranarii, pp. 6 - 9 .; 
Lokaprakasa. Pt. I. 3rd Sarga, v. io.; Tarkarahasyadlpika, v. 49 .; f or , asa; S ee 
Sutrakrtilnga II, 3.5. for sineha. 

35. “ Mula mtilajivaphuda pudhavijivapadib 3 ddha tamha aharemti tamha parinamemti 
Kamda kamdajivaphuda mulajiv.padibaddha tamha aharemi, tamha parinatneinti 
evarii java biya biyajivaphuda phalajivapadibaddha tamha aharemti tamha 
parinamemti/”, Bhajavati, 7.3.376. 

3*. Biology, p, 45. 
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“When a cell is placed in a fluid with the same osmotic pressure as 
its own, water does not enter or leave the cell (i. e. the cell neither 
swells nor shrinks. ) ” 37 

Tissues ( Pesis ) 38 : 

A tissue is a group or layer of similarly specialized cells. According 
to the histology, “each kind of tissue is composed of cells which have 
a characteristic size, shape and arrangement.” 39 “ Tissues may consist 
of more than living cells; blood and connective tissue, for example, 
contain some non-living material between the cells.” 40 

Animal Tissues : 

According to Jaina histology, animal tissues may be classified into 
six groups, viz. epithelia (ajina 41 = carma = skin tissue), connective 
( nharuni ), 42 muscular (mariisapesi ), 43 blood ( sdnita 44 or asrg ) 45 , nervous 
(dhamani and sira) 4G and reproductive ( Sukra and oja = Sperm and egg 
ova), 47 as they are found in modern Biology. 48 

Epithelial Tissues : 

Epithelial tissues have not been discussed by the Jainacaryas in 
details. But it is suggestive from the reference to the skin of animal 49 
and lakhs of pores (romaknpa ) 50 in the skin of the body of man that 
epithelial tissues are composed of cells which form a continuous layer 
or sheet covering the body surface or living cavities within the body. 
They may have one or more of the following functions, viz. protection, 
absorption, secretion and sensation (of touch). The epithelia of the 

37. ibid. 

38. “ Abbuya jayae pesi, pesio ya ghanam bhave /” Tandulaveyaliya, Sutra 2, p. 6. 

39. Biology, p. 46. 

40. Ibid. 

41. Sutrakrtanga, Srutaskandha II, Adhyayana 2, Sutra 18; Bhagavatl Sutra 1.7.61; 
Tandulaveyal ya 3, p. 7. 

42. Sutrakrtanga, Srutaskandha II, Adhyayana 2, Sutra 18. 

43. Sutrakrtanga, Srutaskandha II, Adhyayana 2, Sutra 18; Tandulaveyaliya 2, p. 6. 

44. Acaranga, Book II, 4; SutrakrUmga, Srutaskandha II, Adhyayana 2, Sutra 18; 
Bhagavatl Sutra, 1.7.6 ; Tandulaveyaliya, 2, p. 6. 

45. Lokaprakasa, Pt. I, 3rd Sarga, VV. 18-19. 

46. Tandulaveyaliya Sutra 2, p. 6. 

47. “ Duhao vi sineham samcinamti /” (Sutra, 56); Sutrakrtanga, Srutaskandha II, 
Adhyayana 3; “Te jiva maouyam piusukkam tam tadubhyam sarhsattham kalusan/’* 
Bhagavati Sutra 1.7.61; Sutrakrtanga II.3.56. 

48. Biology p. 46. 

49. Sutrakrtanga, II, 2, 18; Bhagavatl SQtra 1.7.61; Tandula Veyaliya, 3, p. 7. 

50. Tandula Veyaliya, 2 , p. 6. 
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body protect the underlying cells from the mechanical injury, from 
harmful chemicals and bacteria, and from drying. 

It is inferrable from Jaina metabolism of organism to transform 
food-stuff taken by man into chyle (rasa ) 51 and to separate waste 
products (khala) 51 that the epithelia lining the digestive tract, absorb 
food and water into the body as rasa (chyle ). Other epithelia secrete 
a wide variety of substances as waste products (khala) in the form of 
sweat, etc. or for use elsewhere in the body. 

As the body is entirely covered by epithelium (ajina or carma ), so 
it is obvious that all tactile sensori stimuli must penetrate an epithelium 
to be received by the brain. 

Modern Biology gives the following examples of epithelial tissues, 
viz. “ the outer layer of the skin, the lining of the digestive tract, the 
lining of the windpipe and lungs and the lining of the kidney tubules.” 52 

Connective Tissues : 

Connective tissue includes bone (asthi) 53 and cartilage, 54 tendons, 
ligaments, and fibrous connective tissue (nharuni ). 55 It supports and 
holds together the other cells of the body. According to modern Biology, 
“ the cells of these tissues characteristically secrete a large amount of 
non-living material called matrix and the nature and function of the 
particular connective tissue is determined largely by the nature of this 
intercellular matrix.” 56 

Fibrous connective tissue occurs throughout the body and holds 
skin to muscle, keeps glands in position and binds together many 
other structures. 

Tendons and ligaments are specialized types of fibrous connective 
tissue. Modern Biology explains that “ tendons are cable-like cords that 
connect muscles to each other or to bone, ligaments connect one bone 
to another.” 57 

The supporting skeleton of vertebrates is composed of cartilage or 
bone. Cartilage is the supporting skeleton in the embryonic stages of 
all vertebrates, when 2 arms, 2 legs and head come into being from 

21 . Navatattvaprakaranam, pp. 13-4 (Tika); Lokaprakasa, Pt. I, 3rd Sarga, VV. 15-21 ff. 
Ibid. 

52. Biology, p. 47. 

53. Sutrakrtanga If. 2.18; Bhagavati, 1.7.61; Tandulaveyaliya, pp. 8. 9. 

54. That of ear, etc. See Bhagavati, 1.7.61. 

55. Sutrakrtanga II, 2. 18. 

56. Biology, p. 47. 

57. Biology, p. 48. 

J. B.-5 
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five pindas 58 (or cells) by segmentation. But it is largely replaced in 
tbe adult by bone (asthi ) 59 in all “but the skarks and rays'’, 60 
according to modern Biology. 

Bone is not solid structure as it is evidenced by the reference to 
marrow (asthimajja ). 61 Most bones have a large cavity. The marrow 
cavity in the centre (cavity of majja) which contains yellow marrow 
(majia) “mostly fat”, or red marrow, “the tissue in which red and 
certain white blood cells are made ”, 62 as explained by modern Biology. 


Muscular Tissue 63 : 

Five hundred muscular tissues (pesis 64 or manisapesis) in the body 
of the developing organisms are mentioned by the Jainacaryas. Muscular 
tissue may be classified into three distinct types of muscles in the human 
body viz. skeletal, smooth and cardiac, although the Jaina texts have 
not mentioned them clearly. It is understandable from the reference to 
500 muscular tissues 65 that skeletal muscle makes up the large muscle 
masses attached to the bones of the body. Out of the rest muscles some 
may be found as smooth muscle in the walls of the digestive tract and 
certain other internal organ and some as cardiac muscle in the walls 
of the heart ( Hiyaya ). 66 

The movements of most animals result from the function of muscle 
cells (or tissues collectively) which perform mechanical work by 
contracting and getting shorter and thicker. 


Blood Tissue ( Sonita ) 67 : 


Blood tissue has been mentioned by the Jainacaryas as sonita or 
asrg 68 , but it has not been analytically explained by them like the 
modern Biologists. It is presummable from its redness in colour, its 
liquidness in character and the yellows marrow of the bone that it 
includes red (and white) cells and the liquid, non-cellular part of the 
blo od, the plasma as they have been fo und by the Biologists. ‘ Many 

58. Tandulaveyaliya, 2, p. 6. 

59. Bhagavati Su ra 1.7.61; Tandulaveyaliya, 2, p. 6. 

60. Biology p* 48. 

6|. Bhagavati Sutra, 1.7.61; Tandulaveyaliya, 2, p. 6. 


62. 

63. 


64. 

65. 


66 . 


67. 


68 . 


Biology, p. 48. 

Tandulaveyaliya, 2, p. 6. 

Ibid. 

Ibid. 

Sutrakrlahga II, 2. 18. 

Acaranga, Book II, 4; Sutrakrtaiiga, II 2, 18; Bhagavati 1.7.61; 
2. p. 61. 

LokaprakaSa, Pt. I, 3rd Sarga, VV. 18-19. 


Tandulaveyaliya, 
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Biologists classify blood with the connective tissues because they originate 
from similar cells/’ 69 
Nervous Tissue ( Dbamanis and Siras ): 

According to Jaina Biology, there are stated to be nine dhamanis 
(arteries) and seven hundred veins (siras ) in the Human body. 70 The 
Susruta 71 and the Caraka 72 also deal with the nervous tissue in detail. 
Nerve tissue integrates the activities of all the parts of the body. 

It is suggestive from the functions of five sense-organs and the 
brain 73 of man that the nervous system is composed of brain, spinal 
cord and nerve trunks and it connects receptors with effectors and 
conduct impulses from one to the other. 74 According to modern Biology, 
“ Nervous tissue is made of cells, called neutrons, specialized for conduct¬ 
ing impulses. Each neuron has an enlarged structure, the cell body, 
which contains the nucleus, and two or more nerve fibers extending 
from the cell body. The nerve fibers are made of cytoplasm and are 
covered by a plasma membrane.” 75 
Reproductive Tissue : 

Reproductive tissue is composed of cells modified to produce olT- 
spring-egg cells in females (ojas ) 76 and sperm cells in males (sukra ). 7 
Human reproduction in common with that of most animals is accomplished 
gametes 78 - ova or egg cells (ojas) produced by the female and sperm 
cells (sukra ) produced by the male. 79 

Modern Biology explains that “ egg cells are usually spherical or 

oval and non-motile.” 80 

69. Biology, p. 49. 

70. Tandulaveyaliya 2, p. 6. 

There are ijhara snayus in the body of man and other vertebrates. 

71. Sapta SiraSatam bhavanti.. _susruta, Sarirasthana, Chapter VII, VIII, IX. 

72. Carakasamhita ...” Ojasah karmani, gira-dhamani-srotasam niruktih ”, PP« 589-90, 
Vol. II. 

73. Bhagavatf Sutra 1.7.61 (matthuluriige ) 

74. The muscles and gland of an animal are collectively called effectors, while the 
eyes, ears and other sense-organs are known as the receptors. 

See Bhagavatf 16.1.566 and prajiiapana, Indriyanada for the function of sense- 
organs. See Biology, p. 353. for nervous system. 

75. Biology, p. 49. 

76. Sutrakrtanga, Srutaskandha II Adhyayana 3, Sutra 56; Bhagavati, 1.7.61; Tandula¬ 
veyaliya,2, 1-2, p. 6. 

77. Ibid. 

78. “Itthie purisassa ya ka-nmakadae jonle etrha nam mehunavattiyse.... narnam 
samjoge samuopajjai, duhao vi sineham samcinamti.. _ 1 ”, etc. Sutrakrtanga II, 
Adhyayana 3, Sutra 56. 

79. Ibid. 

80. Biology p. 49. 
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In the Jaina Agamas 81 it is stated that the developing organism in 
the mother’s womb at first feed on the ojas (i. e. yolk) of the mother 
and the sukra-semen (i. e. sperm cells ) of the father or both combined 
into an unclean, foul substance from the time of fertilization until they 
are able to obtain food from the mother’s body through the Putrajivara- 
saharani ( umbilical cord ). 82 This Jaina view is corroborated by the Nyaya 
Kandali 83 and modern Biology also which explains that “ The cytoplasm 
of the eggs of most animals, but not of the higher mammals, contains 
a large amount of yolk which serves as food for the developing organism 
from the time of fertilization until it is able to obtain food in some 
other way.” 84 

Plant Tissues : 

It appears from the study of asexual reproduction (sammurcchima) 
of plants from seeds, roots, knots and stems, 86 evolutionary trends in 
the plant kingdom from algae to angiosperm and organization of higher 
plants into roots, bulb, stem, bark, twigs or branches, leaves, flowers, 
fruits and seeds 87 that the cells of higher plants are also organized and 
differentiated into tissues. In Jaina histology four main types of tissues 
may be recognized, viz. meristematic, protective, fundamental and 
conductive as they are found in modern Biology. 88 

Meristematic Tissue : 

An embryonic plant begins development composed entirely of meristem, 
when the seed becomes transformed into a nucleus. 89 

As it develops, most of the meristem becomes differentiated into 

81. Sutrakrtanga. II, 3,5s Bhagavatl I.7.M; Tandulaveyaliya Sutra, 1, p. 6. 

« i mo khalu jivo ammapiusamyoge mayuyam piusukkam tam tadubhayasamsatjham 
Kalusam Kibbisam tappadhamayae. ah gram aharitta gabthattae vakkamai / 
Tandulaveyaliya 1, p. 6. 

82. Bhagavatl 1.7.61; Tandulaveyaliya 4, p. 8 . 

83. Samutpannapakajaih kalalarambhakaparamanubhih. pi'uh gukram matuh Sonitam 
tayoh saDnipatanantaiam jatharanalasambandrat Sukraionitarambhakesu para- 
maniisu.. kalalaSarirotpatih etc. Sridhara. N. Kandali, Prthivmirupanam. 

84 Biology, pp. 4V-51. 

§ 5 , “ Aggaciya mulabiya porabiya khariidhabiya /” Sutrakrtahga, II, 3.45, p. 91. 

“ Mulagga pireblja kamda taha Khariidhabijabijaruha Samn.ucchima ya bhaniya 
patteyanamtakaya ya // ” Gommatasara, ( Jiv- kanda; 18. 

86 . Aggabiya : Sutrakrtanga, II. 3 45. 

87. Kukkhesu mulattae kamdattae khamdhattae tayattae saia'tae pavslattae pattattae 
pupphattae phalattae biyattae viuftariiti /” Sutrakrtanga, II, 3.47: Gommatasara, 7 
(Jiva) 188. 

88 . Biology, p. 51. 

89. Gommatasara ( Jivakanda ), vv. 187 8. 
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other tissues, root, etc . 90 That is to say, host individual plants in the 
beginning of their growth are non-host individual for an antar-muhurta . 91 
They become host until they are so developed that the sinews and nerve 
appear on them, when they again become non-host individual . 92 

The plants in which sinews, links, joints are unexposed or which 
break clean, which have no threads inside (ahirupa ) 93 and which can 
grow from pieces are host bodies, while those that are reverse of these 
are individual ( non-host ). 94 

This Jaina view on the meristematic tissue is indirectly supported 
by modern Biology which explains that meristematic tissues are found 
in the rapidly growing parts of the plant-the tips of the roots and 
stems, and in the cambium. The meristem in the tips of roots and 
stems called apical meristem is responsible for the increase in length 
of roots and stems and the maristem in the cambium called lateral 
meristem, makes possible the increase in diameter of stems and roots /’ 95 

“ The meristematic tissues are made of small, thin walled cells with 
large nuclei. They are rich in protoplasm and have few or no vacuoles. 
Their chief function is to grow, divide and differentiate into all the 
other types of tissue .” 96 

Protective Tissues ( Tvac ) 97 : 

They consist of cells with thick walls 98 to protect the underlying 
thin walled cells from drying out and from mechanical abrasions 
According to modern Biology, “ the epidermis of leaves and the cork 
layers of stems and roots are examples of protective tissues. They 
prevent loss of surfaces, increase the absorption surface for the intake 
of water and dissolved minerals from the soil and prevents the entrance 
of water into the cork cells / >100 

90. Sutrakrtanga, II, 3.47; GommataSara. (Jiva), v. 188. 

91. GommataSara (Jiva p. 117 (comm.) 

92. Ibid. 

93. Pannavana, Vanaspatkayajivapannavana, 54-84; ‘Gudhasirasamdhipavvam samabh- 
amgamahiruyam ca cninn^ruham / Saharanam sariram tavvibariyam ca patieyam //” 
GommataSara (Jiva), 18 ; Jivavicara, 12. 

94. Ibid. 

95. Biology p. 5], 

96. Bio'ogy. p. <1. 

97. " Tvae ”, Sutrakrtanga, Srutaskandtaa II, Adhyayana 3, Sutra 7. 

“ Chaili”, GommataSara, ( Jjvakanda ), 188, 189. 

98. Bije jonibhude jivo camkamadi so va anno Va / Jevi ya maladlya te patteya 
padhamadae / Gornmatasaia, (Jiva), V. 190. 

99. Biology, p, 51. 

100. Biology, p. 51. 
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Fundamental Tissues : 

They make up the great mass of the plant body, including soft 
parts of the leaf, pith and cortex of stems and roots, and the soft parts 
of flowers and fruits . 101 Their chief functions are the production and 
storage of food 102 as explained by modern Biology 103 which states that 
“ the simplest of fundamental tissues, parenchyma, consists of cells with 
a thin wall and a large vacuole .” 104 

Conductive Tissues : 

It is stated by the Jainacaryas that host individual plants in the 
beginning of their growth are non-host individual for an autarmuhurta. 
Then they become host until they are so developed that the sinews and 
nerves appear on them , 105 when they again become non-host individual. 

This statement of the Jaina works implies the suggestion about the 
connective tissues of plants that there are two types of conductive tissue 
in plants, as explained by modern Biology, viz. xylem, which conducts 
water and dissolved salts and phloem, which conducts dissolved nutrients, 
such as, glucose . 106 It is suggestive that Gudhasira and ahiruyam of plants 107 
as explained in Jaina histology may be compared with xylem and phloem 
of plants of modern Biology . 108 

Organ Systems : 

According to Jaina Biology, the bodies of single - celled animals 
( e. g. earth quadrates 109 or two sensed animal-krmi (worm 110 ) which 
may be identical with the protozoa of the Lower Invertebrate) and subtile 
plants ( suksma vanaspati 111 ) are not organized into tissues and organs; 

101. Sutrakrtanga II, 3.4 7 ; Gommatasara ( Jiva ), v. 188. 

102. Sutrakrtanga, II, 3.45; Gommatasara, ( Jiva ), V. 185. 

103. Biology, p. 52. 

104. Ibid. 

105. “ Gudhaciragam pattam sacchiram jam ca hoti nicchlram / jam pi ya panajtha- 
samdhim anamtajivam viyanahi ”, Pannavana, vanaspatikayajiva-Pannavana, 54.85 
“ Gudhasirasariidhipavvam samabhamgamahiruham (ragam) ca chicarukam 
Sadharanam sariram, tavvivariyam tu patteyam ”, Jivavicara 12. 

“ Guddhasirasamdh'pavvam samabhamgamahiruyam ca chinnaruham / 
Saharanamariram tavvibariyam ca patteyam//”, Gommatasara (Jiva), 187, p. 116. 

106. Biology, p. 52. 

107. Pannavana Vanaspatikayajlvapannavana 54. 84; Jivavicara, 12; Gommatasara 
( Jiva ), v. 187. 

108. Biology, p. 52. 

109. Gommatasara ( Jivakanda), v. 201, p. 122. 

110. “Kimino somangala-/”, etc. Uttaradhyayana Sutra, 36.178. 

111. Uttaradhyayana Sutra 36.92; Bhagavatl Sutra, 7.3.276; Gommatasara ( Jivakanda ) 

p. 122. 
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all the life functions are carried on by the one cell , 112 as it is evidenced 
in the case of single-celled animals and plants of modern Biology . 113 
The bodily figures of the earth quadrates (i. e. earth, water, fire, and 
air-bacteria) are respectively speaking, (circular) like masur grain 
(lentil), (round like) a drop of water (i. e. cylindrical like), a bundle 
of needles (and oblong like) a flag. The bodies of plants and mobile 
bacteria are of various sorts . 114 

Nigodasarira (body of Nigodajiva = Virus or micro-organism) 
which is the abode of infinite bacteria or viruses also is not organized 
into tissues and organs. The common differentia of these common 
( group) bacteria is said to be common food and common respiration . 115 
In that (common body) when one bacteria dies, there takes place the 
death of infinite bacteria ( with it), ( while) when one is born, there 
occurs the birth of infinite bacteria there . 116 That is to say, a Nigoda 
body continues to exist, while every instant infinite bacteria in it die 
and new ones take birth . 117 

In more complex organisms a division of labour has occured and 
special systems have evolved to perform each of the principal life 
functions. In man and other Vertebrates, for example, the circulatory 
system 118 is made of organs-heart (hiyaya 119 ), arteries (dhamanis 119 ) 
veins ( siras 120 ), the heart tissue - cardiac muscle 121 , fibrous connective 
tissue and nerves (nharunl ) 122 , etc. and each type of tissue is composed 
of millions of individual cells as indicated by millions of pores 123 in the 
epithelial tissue ( carma ). 

112. Worm ( Krmi ) does so. Uttaradhyayana 36.92. 

113. Biology, p. 53. 

114. “ Masuramvubimdusulkalabadhayasanniho have deho / pudhavi adicaunham 
tarutasakaya aneyaviha //” Gammatasara, v 201, p. 122. 

115. Saharanamaharo saharanamanapanagahanam ca / 
baharanajivanam saharanalakkhanam bhaniyam //, Ibid., v. 192. 

116. Jatthekka n arai jivo tattho du maranam have anahitanam / 

Vakkamal jattha ekko vakkamanam tatthanamtanam //” Ibid., v. 193. 

117. Ibid. ( Comm. » 

118. Sutrakrtahga, Srutaskandha II, Adhayayana 2; ( Sonita, Hiyaya j, Sutra, 18 
i nharunl); TanduLveyal ya 2, p. 6 i Sonita, dhammani, sira ) 

119. Sutrakrtarga, II, 2.18. 

120. Tandulaveyahya 2, p 6 

121. Ibid. It is suggestive that out of 5C0 muscle tissues there must be some cardiac 
muscles. 

122 . Sutrakrtahga, II, 2.18; ( Nharunl); Tandulaveyaliya 2, p. 6. 

123. Tandulav-yaliya 2, p. 6. 

It is sugge>ted by lakhs of ron akupas (p.>res) in the skin as mentioned by 
Tanduldveyaliya 
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In man and other vertebrates elevan organ systems can be distinguished, 
viz. (1) the circulatory system 124 , which transports materials around the 
body, (2) the respiratory system 125 , which provides a means for ucchva- 
savayu (i. e. oxygen?) to enter and nihsvasavayu ( carbon - dioxide ? ) 
to leave the blood, as explained in modern Biology 126 , (3) the digestive 
system 127 , which takes in food, breaks it up chemically into small 
molecules of nutrients (rasa) 128 , (4) the excretory system 129 , which 
eliminates the waste products (khala ) 130 in course of metabolism, 

(5) the integumentory system 131 which covers and protects the entire body, 

(6) the skeletal system 132 , which supports the body and provides for 
movement and locomotion, (7) the muscular system 133 , which functions 
with the skeletal system in movement and locomotion, (8) the nerve 
system 134 , which conducts impulses around the body and integrates the 
activities of the other systems, (9) the sense - organs 135 , which receive 
stimuli from the outer world and from various regions of the body, 
(10) the endrocrine system 136 , which is an additional co-ordinator of 
the body functions, and (II) the reproductive system 137 , which provides 
for the continuation of the species. 


124. Sutrakrtanga II, 2.18; Bhagavati Satra 1.7.61; Tandulaveyaliya 2, p. 6 , pp. 8 , 9. 

125. Bhagavati Sutra, 1.7.61; Pannavana, Ucchvasapadam, 693-724, pp. 184-7; 
Navatattvaprakaranam, p. 12; Jlvavicara, pp, 42-44. 

126. Biology, p. 54. 

127. Bhagavati Sutra, 1.7.61; Navatattvaptakaranam, v. 6 ; Lokaprakate, Pt. I, 3rd 
Sarga, vv. 15 IT; Gommatasara (Jlva). VV. 118-19. 

128. " Tatraisaharaparyaptiryayadaya nijocitam / 
Prthakkhalarasatvenaharamparinatim nayet// ,, } Lokaprakasa, Pt.I, 3rd Sarga, v.17. 
“ Yaya gaktya punarbhavl // (18) 

Rasasrgmamsamedo asthimajjasukradidhatunam / 

Naycdyathasambhavam sa dehaparyaptirucyatc //”, Ibid., v. 19. 
i:0. Bhagavati Sutra, 1.7.61; Tandulaveyaliya, p. 6 ; Lokaprakasa, Pt. I, 3rd Sarga, 
v. 15. 

130. Lokaprakasa, Pt. I, 3rd Sarga, V. 17; Navatattvaprakaranam, v. 6. 

131. Sutrakrtanga, Srutaskandha II, Adhyayana 2, Sutra 18; Bhagavati Sutra 1.7.61; 
Tandulaveyaliya, pp. 8-9. 

132. Ibid. 

133. Sutrakrtanga. Srutaskandha II, Adhyayana 2, Sutra 18; Bhagavati 1.7.61; 
Tandulaveyaliya 2 , p. 6 . 

134. Tandulu Veyaliya, 2, p. 6 . 

135. Bhagavati Sutra. 16,1.566; 2.4-99; 3.9.170; Tandula Veyaliya, V. 3, p. 7; 
Pannavana, Indriyapadam, 19. 

136. Sutrakrtanga, Srutaskandha.il, Adhyayana 2, Sutra 18 ( nharunl). 

137. “ Itthie purisassa ya kammakadae jonie ettha nam mehunavattiyae ( va ) namam 
samjoge samuppajjai, duhaovi sineham samcinamti, tattha nam jlva itthittae 
purisattae napumsagattae viuttamti /”, Sutrakrtanga, II, 3.56, p. 98. 



( Fourth Section) 

Cellular Metabolism 

Metabolism 1 is the chemical reactions of cells, which provide energy 
for their growth , 2 irritability , 3 movement , 4 maintenance and repair 5 and 
reproduction 6 of organisms, briefly stated that metabolism is the wear 
and tear. The Jainacaryas have thrown some light upon the cellular 
metabolism of animal organisms from the moment of their birth up to 
their death in the following manner that the food stuff, when taken in, 
is transformed into rasibhutam aharam (molecules of nutrient), and 

1. Sutrakrtanga, .Srutaskandha II. Adhyayana 3, Aharanik ? epa Varnau; Bhagavatt 
sutra, 1.7.61-3, 7.3.275-6; Pannavana. Aharapadam, Pajjattidaram, 2nd UddeSaka, 
p. 406; Tandula Veyaliya, pp. 3-10; Navatattva Prakaraija by Dharmavijaya, V. 6, 
pp 12 ff; Lokaprakasa, Pt. I, 3rd sarga, VV. 15-21; Gommatasgra ( Jlvakapd a )> 
chapter III, VV. 1:9-121; Mulacsra II, VV. 12-14; Tarkarahasyadipika on SaddarSana 
Samuccaya (Jainamatam), V. 49 (Tika). Gunaratna. 

2. Sutrakrtanga, Srutaskandha II, Adhyayana 3, Sutras 55-62; Bhagavati Sutra, 1.7.61-2; 
7.3.276; Tandula Veyaliya, VV. 2 -6t Tarkarahasyadipika ( Tika) on V. 49. 
“ Yathedam manusyagariramanavarttam....Pratiniyatam vardhate, tathedamapi 

vanaspatiSariramankurakisalaya.vi^esaih pratiniyatam vardhata iti 1 ”, p. 157. 

Ibid. 

3. Bhagavati Sutra, 3.9.170, 2.4.99; Pannavana Sutta, Indriyapadam 15, Putthadaram, 
etc.; Tarkarahasyadipika < Tika ) on V. 49. “ Tatha lajjaluprabhrtinam hastadi- 
samoparsatpatrasamkocadika parisphuta kriyopalabhyate ”, Ibid. p. 158. 

4. Acaranga Sutra, Book I, 9.1.14; Sutrakrtanga, Srutaskandha II, Adhyayana 2, 
Sutra 18, Sutra 60; Sthananga 2-4.100; Bhagavati Sutra, 25 4.789; Uttaradhyayana 
Sutra 36.68; JiVabhigama Sutra, p. 12; Mulacara, Pt. I, 30 (226), p. 295; Tattvartha 
Sutra, 2.12. M; Tarkarahasyadipika, V. 49 (Tika) “ SvapaprabodhasparSadi- 
hetukollasasasariikocasrayoprasarpanadivigistanekakriya ”, p. 159. 

5. 44 Yatha manusyasariram hastadicchinnam Susyati, tatha tarusariramapi pallava- 
kusumadicchinnam vigesamupagacchaddrsfam 1 ”, Tarkarahasyadipika, Tika on 
Verse 49, p. 158; yatha, yatha manu ? ya£arirasya tattadrogasamparkad . .vigalanadi, 
tatha vanaspatisarirasyapi tathavidharogodbhavatpu ? pa... .pattanadi 1 Tatha, yatha 
manusyasarirasyaausadhaprayogadvrddhihaniniksatabhagnasamraha^ani, tatha vana¬ 
spatisarirasyapi 1 Tatha, yatha manusyasarirasya rasayanasnehadyupayogadvisis^a- 
kantirasabalopacayadi, Tataha Vanaspatisarirasyapi Visistestanabhojaladisekadvisi- 
starasaviryasnigdhatvadi 1 ”, — Tarkarahasyadipika, Tika on V. 4 , pp. 158-9. 

6 . Sutrakrtanga. Srutaskandha II, Adyayana 3; Bhagavati Sutra, 7.5.282; Sthananga, 
3.1.129, 7.3.545; Uttaradhyayana Sutra 36.170; JiVabhigama Sutra 3.1 96, 1.33; 
Pannavana Sutta, 1.5<, 68; MulaCara, Pt. II, 12.43-45; Tattvartha Sutra ch. 11.32; 
Tarkarahasyadipika, Tika on V. 49 4 Vanaspatayoh janmajaramaranarogadinam 
samuditanam sadbhavat, Srivat 1 ”, p. 154, Ibid. 

J. B.-6 
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rasa (chyle) which in turn gets transformed by paryapti (vital force), 
into different elements of organism, such as blood, flesh, fat, bone, 
marrow, semen, 7 etc. in successive order. 

According to Jaina Biology, the metabolic activities of animal, plant 
and bacteria cells are remarkably similar. 8 despite the differences in the 
appearances. Gne of the matabolic difference between plants and animals 
is the ability of green plants 9 to carry on photosynthesis, to trap the 
energy of sunlight and to use it to synthesize compounds, i. e. “ to 
incorporate carbon dioxide molecules into organic compounds ”, 10 as it 
is suggested by the following statement. “ In Summer season many 
usnayonikajivas and pudgalas get produced as plant-bodied beings 
( Vanaspatikayikas) in certain numbers and they increase and decrease 
also in certain numbers and get reproduced, for this reason many plants 
having leaves, flowers and fruits, appear to be green and shining.” * 11 

This scientific suggestion on photosynthesis is supported by Modern 
Biology in this manner. “In this way plants synthesize carbo-hydrates 
and from them, proteins, fats and other substances. Bacteria and animal 
cells also have the ability to “ fix ” carbon dioxide, to incorporate 
carbon dioxide into a veriety of organic compounds, but only green 
plants and a few bacteria have the ability to convert radiant energy to 
chemical energy to drive the process; animals and bacteria must get the 
energy for carbon dioxide fixation from encrgy-yeilding processes.” 12 

Chemical Reactions 

It appears from the activities of paryapti (vital force) 13 that a 
chemical reaction is a change 14 involving the molecular structure of one 
or more substances; matter (pudgala) is changed from one substance, 

7. LokaprakaSa, Pt. I, 3rd Sarga, VV. 18-71; Navatattvaprakarana, V. 6, pp. 12, 13, 
14, 15, 16. 

8 . SaddarSana - Samauccaya with Gunaratna’s commentary Tarkarahasyadlpika 

“ Bakulasokacampakadyanekavidhavanaspatinametani sarirani na Jivavysparaman- 
tarena. manusy* saiirasamanadharmabhanji bhavanti 1” p. 157 “ Tatha yatha, 
manusya sarriam stanakslravyanjanaudananadyaharabhyavaharadaharakam I ”, 
p. 158. Ibid. “Tatha yatha manusyasanrasya rasayanasunhadhyupayogadvisista- 
kantirasabalopacayadi, tatha vauaspatigarirasyapi vi§i?testanabhojaladisekadvisista- 
rasaviryasnigdhatvadi 1 ”, Ibid. p. 159. 

9. Bhagavatl Sutra, 7.3.270. 

10. Biology, p. 56, 

11. Bh^gavati Sutra 7.3.275. 

12. Biology, p. 56. 

13. LokaprakaSa, Pt. 1, 3rd Sarga, vv. 15, etc.; Navatattvaprakaranam, v. 6; p. 12 etc. 

14. “ Pudgalahcahadisvaropanam khalarasadiparinamane,” etc. Navatattvaprakarana, 
(comm.) on v. 6, p. 13. 
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with its characteristic properties, to another with new properties 15 and 
energy 16 is released or absorbed, as is suggested by the statement that 
dehaparyapti (the vital force of the body) brings about the change in 
rasibhotam ahararn (molecules of nutrients) and transforms them into 
different elements of organism, such as, rasa (chyle), asrg (blood), mamsa 
(flesh), meda (fat), asthi (bone), majja (marrow), sukra (semen), 
etc . 17 in successive order by providing energy to change one substance, 
with its characteristic properties, to another with new properties. In 
this way a chemical reaction is brought about by paryapti in the transfor¬ 
mation and operation of sense-organs 18 involving the molecular structure 
of one or more material substances (pudgalas ). 

This course of metabolism or chemical reaction from the molecules 
of nutrients ( rasibhotam ahararn ) to chyle ( rasam ) up to semen ( sukra ), 
etc. is clearly explained in Caraka Drdhavala Samhita quoted by 
Arunadatta in his commentary on Vagbhata in the following manner: 
“ The food stuff which goes down the gullet by the action of prana 
vayu ( biomotor force ) becomes mixed up first with a gelatinous mucus 
( phenibhutam kapham ) and then gets acidulated by the further chemical 
action of a digestive juice ( Vidahadamlatam gatah). Next samanavayu 
drives down the chyme by means of the grahaninadi (oesophagus 
canal) to the pittasaya (duodenum) and thence to the small intestines 
( amapakkasaya ). The bile acts on the chyme and converts the latter 
into the chyle (rasa). This chyle contains in a decomposed and 
metamorphosed condition all the organic compounds, viz. tissue-producing 
earth - compounds, water - compounds, teja - compounds, vayu - compounds 
and finer etheric constituents which serve as the vehicle of conscious¬ 
ness. The essence of chyle ( soksmabhaga ) is driven by pranavayu, from 
the small intestines first to the heart, thence to the liver (and the 
spleen ); in the liver the colouring substance in the bile acts on the 
essence of chyle, especially on the teja-substance therein, and imparts 

15. Ibid. 

16. Dravyanimittam hi samsarinam viryamupajayate ”, Karmaprakrti, vide Nava¬ 
tattvaprakarana, p. 13. 

17. “Tam rasibhutamaharam yaya saktya punarbhavi // 

Rasasrgmamsamedo asthimajjasukradidhatutam / 

Nayedyathasambhavam sa dehaparyaptirucyate / ” 

Lokaprakasa, Pt. I, 3rd Sarga, vv. 18-19; Navatattvaprakarana, pp. 12, 13, 14, 15,16. 

18. “Dhatutvena rarinatadaharadindriyocitat / 

Adaya pudgalamstani yathastham pravidhaya ca // 

Iste tadvisayajfiaptau yaya saktya ^ariravan / 

Paryaptih sendriyavhana dargita sarvadarSibhih // ” Lokaprakasa, Pt. I, 3rd Sarga, 
vv. 20-21; See also Navatattvaprakarana (comm.) on v. 6, pp. 12-16. 
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to it a red pigment, transforming it into blood; the grosser part of 
chyle ( sthclabhaga) proceeds along the Dhamani (arteri ), being driven 
by Vyana vayu (bio-motor force), all over the body. On the formation 
of blood the essence of chyle in the blood, acted on by Vayu ( bio- 
motor force) and mamsagni (the flesh forming metabolic heat) forms 
flesh-tissue (mamsa). Of the flesh-tissue, thus formed, the grosser part 
goes to feed or replenish the flesh tissue all over the body. The finer 
essence of flesh in the blood in the chyle, acted on again by Vayu 
(bio-motor current) and the fat-forming metabolic heat ( Medo agni) 
in the menstruum of lymph ( Kapam samasritya ) receives viscosity and 
whiteness and produces the fatty tissue. This fat in the chyle (or blood) 
or rather the grosser part of it, replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh, in blood, in the chyle, acted 
on by Vayu (bio-motor current) and the marrow-forming metabolic 
heat, in the menstruum of lymph (slesmanavrta ) becomes hard (crystalline) 
and forms bone. The essence of the fat fills tbe hollow channels of the 
bones, and acted on again by the Vayu ( bio-motor current) and 
matabolic heat, gets transformed into marrow (majja). The marrow is 
similarly transformed into the semen, which is conveyed down by means 
of a pair of dhammanis or ducts (dve sukravahe), lodged in its 
receptacles ( sukradhara-Vrsanau) and discharged by means of another 
pair of ducts. The semen, or rather all elements in their finer essence, 
give off ojas, which returns to the heart, the receptacle of chyle and 
blood, and again floods the body and sustains the tissues, thus completing 
the wheel or self-returning circle of matabolism ( Parivrttistu cakravat ).” 19 


19. “Adaii ?adrasamapannam madhuribhutamlrayet, phenibhutaih kapham yatam 
vidahadan la'am gatah / Vayuoa samanakhyena grahani ra^hinly^te / saslhl 
pitt^dh ra nan a ya kala pankirttita / amapakkaSayantahstha graham Sa 
abhidhlyrte / agnyadhisthanamannasya g>ahanad grahani rrata / bhuktan amaSaye 

ruddha Sa vipacya nayatyadhah. balavatyavala tvannarnamameva vimuncati /_ 

annasyapaktr pittantu pacakakhyam pureritam / dosadhatumaladinamusnvtyatre- 
yasasanam /.... tejorasanam sarvesa > an bujanam yaducyate, pittomana saraiiena 
raso raktatvan rccha'i / Vayvagmtejasa yuktarii rakt^m mamsatvamrcchati / 
desmanam ca samasritya mamsarii Vayvagnisariiyutam sthiratam prapya saukalyam 
ca medo dehe abhijayate / prth.vpagnyanitadinam sarhghatah sl e ?manaVrtah, 
kharatvam prakarotya^ya jayate asthi lato nrtam / karoti tatra sausiryumasthnam 
madhye samjranah / rnedass tani poryant- sneho majja tatah smrtah / tasman- 
majjfiasca yah snehah s ukra m samjayate tatah / ” Vagbhata’s - Astangahrdaya- 
vyakhya by Arima Jatta. Sarjmsthana 3/62 Caraka-Drdh jVala Samhita quoted by 
Aruna in his commentary < n Vagbhata, V»de Positive Sci-nces of th- Ancient 
Hindus by Dr. B. N. seal, p. 207; Tatha Caravasamhitayam Drdha-alo’ pyaha/ 
rasadraktam tato iriam^m mamSan • edastaio, asthi ea / astnr.o majja tat h 
£ukram Sukradgarbhah prasadajah // Vagbhata’s Astaogahrdayavyakhya by 
Arimdatt, Sarirasthana, 3/62. 
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Respiration and Energy Relation 

All of the phenomena of life growth, movement, irritability, 
reproduction and others require the expenditure of energy (Virya ),20 
by the cells organism. Living cells must have chemical energy. 

According to modern Biology, “ all living cells obtain biologically, 
useful energy primarily by enzymic reactions in which electrons flow 
from one energy level to another.” 21 

The Jainacaryas state that the vital force (Paryapti) by which 
organisms inhale ( breathe in ) the particles of suitable respiratory air 
(Ucchvasamarhaihadaya dalam), (i. e . Oxygen), transforms it and 
exhales it (as carbon-dioxide ) is called Ucchvasaparyapti. 22 

Now the question arises what is the necessity of parygpti in 
respiration, when body and respiration are brought about by deha- 
ucchvasanamakarmas (body-respiration producing karma). 23 The 
reply is that the transformation of matters received by the soul as 
body is brought about by dehanamakarma (body-producing karma), 
while the completion of the started anga (body) is brought about by 
paryapti (vital force). 2 * This difference of dehanama karma —from 
parvapti karma is due to the difference of sadhya 36 (performance). 
Thus ucchvasa-labdhi ( faculty or energy of respiration) is brought 
about by dehanamakarma, and its vyapgrnam ( manifestation or actually ) 
takes place due to uccvasa-paryapti (the vital force of respiration). 26 

Even there being the faculty (labdhi = energy) of respiration, born 
of Ucchvasanamakarma, there should be ucchvasaparyapti to make it 
manifested (i. e. bring it into actuality ). 2 * As for example, there being 
the sakti (capacity) to cast the arrow, one does not become soldier, 
without the capacity of drawing the bow to make it a success. 28 

This subtle reference to respiration and energy suggests that “ for 
most organisms oxygen is the ultimate electron acceptor, oxygen reacts 

20. “ Praiiniyatavidstasarirarasavl-yas' igohatvaruksvatva ”, Tarkarahasyadipika Tika 

on V. 9, p 159. ‘ ’ ’ 

21. Biology, p. 62. 

22. “ Yayocchvasgrhamadaya dalam parinamayya ca / 

Taitayalamby.i muifacetsocchvasapar>aptiru yate // ” Lokaprakasa, Pt. I, 3.dSarga, 
V. 22; Nayatattvaprak iranam, ( c mm.) on V. pp 1 -lh. 

23. Ibid.. V. 23; 'ee also Navatattv pra*arana (comm.) V. 6, pp. 12-16. 

24. Ibid., v. 24; See also Navaiattvaprakarana (comm, i V. 6, pp. 12-16 

25. Ibid., V. 25. 

26. Ibid , V. 26. 

27. Ibid., V. 7. 

28. Ibid., V. 28. 
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with the electrons and with hydrogen ions to form a molecule of water... 
...Electrons are removed from a molecule of some food-stuff and trans¬ 
ferred ( by the action of a specific enzyme) to some primary acceptor.” 2 * 

The Dynamic Mate of Paryapti (Vital force) 

Paryapti (vital force) is in a constant state of flux as it provides 
energy in the metabolic process of organisms. The body 30 of a plant or 
animal appears to be changing as days and weeks go by. It may be 
inferred from this that the cells of the body, and the component 
molecules of the cells are equally changing. This view is supported by 
modern Biology which explains that “ protoplasm is in a constant state 
of flux. Labeled amino acids are rapidly incorporated into body proteins 
and labeled fatty acids are rapidly incorporated into fat deposits, even 
though there is no increase in the total amount of protein or fat. The 
proteins and fats of the body-even the substance of the bones-are 
constantly and rapidly being synthesized and broken down. In the adult 
the rates of synthesis and of degradation are essentially equal so that 
there is little or no change in the total mass of the body. Thus the 
distinction between “ machinery ” molecules and “ fuel ” molecules 
becomes less sharp, for some of the machinery molecules are constantly 
being broken down and used as fuel.” 31 

Special Types of Metabolism 

In addition to the general metabolic activities Jaina Biology, throws 
some light upon special metabolic activities of certain animals and plants. 
Green plants 32 can photosynthesize; certain bacteria 33 and animals 34 can 

29. Biology, p. 62. 

30. e g. man and plant 

“Tatha, yathedam manusyasaiiramanavaratam balakumarayuvadyavasthavi^egaih 
pratiniyatam va^dhate, tathcdamapi vanaspatisariramahkurakigalayasakhapraga- 
khadibhirvi^c ? aih pratiniyatam vardhata iti / ” Tarkarahasyadipikg p. 157. 

“ Tatha, yatha raanusyasarirasoa rasayanasnehadyupayogadvigist kantirasabalopa- 
cayadi, tatha vanaspatisarirasyapi vigistanabhojaladisekadvigistarasaviryapniog 
dhatvadi / ” Ibid., p. 159. 

31. Biology, p. 76. 

32. Bhagavatl Sutra, 7.3.275-6. 

33. “ Badarasyodyotena sahitasya ” ( one sensed-bacteria, earth-bacteria, water-bacteria 
and plant-bacteria emit cold light), karma grantha (6th ), p. 186; Two-sensed 
worm ( krmis-protozoa emits cold light) Uttaradhyayana Sutra, 36.128; TS. II 24. 

34. “ Anusina payasa ruvam, jiafiga mujjoae ihujjhoa, jai devuttara vikkia, joisa 
khajjoa maiva ”, 46, Karmagiantha I, p. 85; Niipuraka ( Annelida ) TS. II. 24; 
Gandupada ( Crustaceans ). Ibid.; Satapadi t Centipeds), Ibid.; Sahkha ( Molluscs ) 
Ibid.; Khadyota (Glow worm), Tarkarahasyadjpika, p. 156. 

“Yatha ratrau khadyotakasya dehaparinamo/jivaprayoganirvrttasaktiraviScakasti/” 
Ibid. ‘ ... 
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produce light. Certain plants produce wild variety of substance-flower 
pigments, 35 perfumes, 36 many types of drugs 37 and bacteria 38 and molds; 
certain animals can make deadly poisons 39 and also antibiotics 40 like 
the best chemists. 


Bioluminescence 

Although the glow worm ( khadyota ) 41 is the most conspicuous light- 
emitting organism, a number of other animals and some bacteria also 
have this ability. 

Luminescent animals appear to be found among the protozoa, 42 
annelids (nupuraka ), 43 crustaceans (gandupada ), 44 centipeds (satapadi ), 45 
molluscs (Sankha), 46 etc. This scientific evidence of bioluminescena is 
supported by modern Biology which states that the fire-fly and glow-worm 
are the most conspicuous light-emitting organism, 47 and “ Luminescent 
animals are found among the protozoa, sponges, coelenteratcs, ctenophores, 
nemerteans, annelids, crustaceans, centipeds, millipeds, beettles, cchino- 
derms, molluscs, hemichordates, tunicates and fishes. There appears no 
single evolutionary line of luminescent forms; the ability to emit light 
has appeared independently a number of times.” 48 

“It is sometimes difficult to establish the fact that an organism 
is itself luminescent in a number of instances, the light has been found 
to be emitted not by the organism but by bacteria. Several exotic East 

35. Manjistha ( Indian Madder ), Bhagavatl Sutra, 8 6.334. 

36. Ketaki flower produces perfume. Bhagavatl Suira 16.6.582. 

37. Hingurukkha ( Forula, Asaf tida ). Bhagavatf 22.2.6^2; Haritage ( Terminalia 
chefula ), Ibid. 22 2.692; Bhallaya ( Acajou; e>pecidlly, acid quicea for medicine ), 
Ibid.; Asoga ( the tree Jonesia Asoka ), Ibid.; Arjuna (the Arjuna tree). Ibid. 
2?—3.692: Akkavomdina (the plant Calotropis Gigantea for optic iervc). Ibid., 
2 -1-693; Bhahgi ( Can abis sativa ), Ibid., 23,5.69 ; Tulsi ( Roly basil ) Ibid , 
21.8.69 . 

^8. Sutrakrtahea, II, 3. 

39. Vrscika ( Scr rpion ). Manduka ( frog), Uraga ( snake ), Bhagavatl, Sutra, 8.7.376; 
A hi (a cla^s of snake ), Ajagara ( a class of snake) Ibid., 15.1.560. 

40. Nakula ( mangoo<e ) Ibid., 8.3.*2*; 15.1 560. 

41. Tarkarahasyadipika, Tika on v. 49, p. 156; Sarvarthasiddhi, Acarya Pujyapgda, 
p '9 s ; Knrmagrantha I, v. 46. 

42. Uttaradhyayana Sutra '6.128; Tattvartha Sutra, 11.24. 

43. Tattvartha Suira, II. 24. 

44. Ibid. 

45. Ibid. 

46. Ibid. 

47. Biology, p. 77. 

48. Ibid., p. 77. 
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Indian fish have light organs under their eyes in which live luminous 
bacteria. The light organ contains special long cylindrical cells, well 
supplied with blood vessels to supply the bacteria with adequate amounts 
of oxygen. The baeteria emit light continuously and the fish have a 
black membrane, like an eyelid, that can be drawn up over the light 
organ to turn off the light. No one knows how the bacteria to collect 
m the fish’s light organ, as they must in each newly hatched fish.”* 9 

The light produced by luminescent organisms, glow-worm, etc. is 
entirely in the visible spectrum. Bioluminescence light may be called 
udyota 50 (i. e. “ Cold light ” ), 51 since very little heat is given off, as 
it is explained by modern Biology. 52 “ The production of light is an 
enzyme - controlled reaction, the details of which differ in different 
species. Bacteriaand fungi produce light continuously if oxygen is available. 
Most luminecent animals give out flashes of light only when their 
luminescent organs are stimulated.” 52 


49. Ibid., pp. 77-78. 

50. Tattvarth Sutra, v. 24; Sarvarthasiodhi, v. 24, p. 296 ( Udyota^candramanikhad- 
yotadiprabhavah.) PrakaTah / ”, 

51. Biology, p. 78. 

52. Ibid., p. 79. 



SECOND CHAPTER 

THE WORLD OF LIFE I PLANTS 


(First Section) 

Biologic Inter-relationship 

At first glance the world of living substances (Jivadravyas) as 
revealed in the Jaina works appears to be made up of a bewildering 
variety of plants and animals, 1 all quite different and each going its 
separate way at its own pace. A close study of them reveals, however, 
that all organisms, whether plant or animal, have the same basic needs 
for survival, the same problems of getting food 2 for energy, getting space 
to live, 3 producing a new generation 4 and so on. In solving their problems, 
plants and animals have evolved into a tremendous number of different 
forms, 5 each adapted to live in some particular sort of environment. 6 
Each has become adapted not only to the physical environment-has 
acquired a tolerance to a certain range of moisture, wind, sun, tempe¬ 
rature and so on-but also the biotic environment, 7 all the plants and 
animals living in the same general region. Living organisms are inter¬ 
related in two main ways, evolutionary descent 8 and ecologically. 9 One 

1 Sutrakrtanga, ^rntaskandha II, Adhyayana 3, Sutras 48*62; Bhagdvatl Sutra, 33.1.844; 
7.5.. 82 etc.; Uttaradhyayana Sutra 36.68-202; Pannavana Sutta, Jivapannavana 
14-138: Jivabhigama Sutra, 3.96; »—33, 34; Goramatasara ( Jivakanda ), 1.35.70, 
71. 72, etc. 

2. Sutrakrtanga, Srutaskandha II, Adhyayana 3, Sutras 40-62. 

3. Ibid. 

4 . Ibid. 

5. Uttaradhyayana Sutra, 36.’35. 144, 169, 178, 179, 186, 193, 202. 

6. Sutrakrtanga, Srutaskandha II, Adhyayana 3; Bhagavatl 7.5.2*2; Uttaradhyayana 
36.171 If; Jivabhigama 1.34, 35; Pannavana Suttd, Jivapannavana; Jalacara-Sthalacara 
-Khecara-manusyaprajhapana 29-34; Sthanapayam, Pannavana 2. 

7. Sutrakrtanga, Srutaskandha II. Adhyayana 3, Sutra 43-62. 

8. It is suggestive from the study of the world of life in Jaina Biology on the basis 
of the structures ( samthanas ) of living forms - plants and animals, on the 
physiologic and biochemical similarities and differences between spe.ies, etc. and 
on the analysis of the genetic constitution of present plants and animals, i. e. 
anatomy, physiology and biochemistry of plants and animals, their embryologic 
and genetic histories as outlined in Jaina Biology and the manner in which they 
are distributed over the earth’s surface, that a sort of organic evolution has occurred. 

9 Sutrakrtanga II, 3.43-62; Bhag.^ati, 7.5.282; ‘The habitat of an organism is the 
place where it lives, a physical area, some specific, earth surface, air, soil or 

J. B.-7 
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organism may provide food or shelter for another 10 or produce some 
substance harmful to the second. * 11 

The Classifications of Living Substances 

The Jainacaryas have tried to set up systems of classifications based 
on natural relationships, 12 putting into a single group those organisms 
which are closely related in their evolutionary origin. 13 Since many of 
the structural similarities 14 depend on evolutionary relations, 15 classi¬ 
fication of organisms is similar in many respects to the one of the 
principles based on logical structural similarities, 16 1 hat is to say, species, 
genus, and phyla. Many plants and animals fall into easily recognizable, 
natural groups and their classification presents no difficulty. 

The vedic sages also have described and classified plants and animals. 
The Vedic Index of Names and Subjects of Macdonell and Keith 17 and 
Vanaspati 18 of Mazumdar reveal a large number of plants and animals 

water Biology, p. 30. It is a remarkable fitness of the organism for the place 
in which it lives, e. g. water for aquatic animals and plants, land for terrestrial 
animals and plants, and air for aerial beings. It is suggestive from this fact of 
fitness of the organism for the habitats in which they live that they are interacting 
and interdepedent parts of large units for survival as evidenced by a c ( ose study 
of Aharaniksepa ( Knowledge of food ) in the Sutrakrtanga II, 3.43-62. 

10. Sutrakrtanga II, 3.43-62. 

11. Bhagavati Sutra 8.2.316. 

12. e. g. ektndriya, dvindriya, trindriya, caturindriya and paiicendriyo organisms are 
classified on the basis of natural relationships. Similarly, Jalacara and Khecara 
organisms are classified according to their natural relationship, as they are 
closely related in their evolutionary origin. 

13. Sutrakrtanga, II. 3; JiVabhigamasutra, 3.1.96; Bhagavati Sutra 7.5.282 ( andaja, 
potaja and sammurccihma ; Uttaradhyayana Sutra. 36.171 ff; JiVabhigama Sutra, 
33 1.34, 35; Pannavana Sutta. Jivapannavaha, « Jalacara, Sthalacara and Khecara 
and Manusyaprajiiapana ) 29-34. Aquat’C, terrestrial and atrial organisms have 
been classified into three single groups as the members of each of them are 
closely related in their evolutionary origin. 

14. Bhagavati Sutra 8.3.324, 7.3.277, 7.5.282; JiVabhigama Sutra, 3.1.91, 1-33, 1-34, 
1-35, 1-36; Uttaradhyayana Sutra, 36.135, 144, 154, 169, 178, 179-186, 193, 202; 
Pannavana Sutra, S>ha]acaratira£cam cafuspada-parisarpeti bhedadvayam, p. 30, 
Catuspadanarrekaksuradiksuradi bhedacatuskarii, p. 30. Gandipadanam hasti- 
puyanaya ( di )adinamakadambakam. p. 31, Sanakhapadanarh, vyaghradinumakad- 
ambakarii, p- 31, etc. (contents'.; Tattvarthasfitra 2-24, 34. 

15. Ibid. 

16. Ibid. 

17. Macdonell, A. A., and Keith, A. B., Vedic Index of Names and Subjects I and 
II, John Murray, London, 1912. 

18. Mazumdar, Vanaspati, University Press, Culcutta.l 927, pp. 234-254. 
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(see also Aiyer ), 19 the equivalent scientific names of which have been 
given by the experts. There is mention of about 739 plants 20 and over 
250 animals in the ancient literature. The whole 24th chapter of the 
Yajurveda embodies valuable materials on Zoology. 21 A bewildering 
variety of birds, and about 21 kinds of snakes are described, each 
distinct by its own particular features of colour, structure or habit. 
There is also mention of microscopic organism - bacteria, and insects 
of terrestrial and aquatic organ 22 and fish. 23 

Distinctions Between Plants and Animals 

The living world may broadly be divided into two kingdoms, one 
of plants 24 ( vanaspati) and one of animals (pasu) 25 on the basis of 
the category of Tairyagyanna 26 ( lower animals) in Jaina Biology. The 
w'ord ‘ Vanapphai’ 27 (plant ) suggests trees, shrubs, flowers, grasses 
and vines-large and familar objects of every day world. And the word 
4 pasu ’ 28 indicates both wild 29 and domestic 30 animals in a wider sense, 
such as, lions, tigers, cows, buffaloes, birds, frogs, fish, etc. 

In the Vedic literature also the plant kingdom has been divided 
into trees, herbs, shrubs, creepers and grasses. 31 The term ‘Vrksa’ 32 

19. Aiyer, A. K. Y. N., Agriculture and Allied ^rts in Vedic India, Bangalore Press, 
Bangalore, pp. 32-45. 1949. 

20. >hastry, V. R., Science in the Vedas, Bulletin of National Institute of Science 
of India, No. 21, p. 102, 1963. 

21. “ Asvastuparo gomrgaste prsjapatyah. etc.” Yajurveda, 24th chapter. 

22. Srinivasa Rao, History of our Knowledg; of the Indian Fauna through the Ages, 
Journal of Bombay National History Society, 54. 251-280. 1957. 

23. Macdonell, A. A., and Keith, A. B , op. cit. p. 510; 1012- See Biology in Ancient 
and Medieval India. Dr. R N. Kapil, vide The Indian Journal of Hist ry of 
Sciences, Vol. 5, No. 1. 1970, p. 126. for all these references. 

24. Bhagavatl 24.H.707 ( Birth of plant-bcdied beings ). 

25. Ibid. 3.1.134; 11.9.417. 

26. Tattvarthadhigama Sutra II, 6; Brhatsamgrahani, Sricandrasuri, vv. 419-434, 
pp. 234 242; Tiryamcah pjmeadhaikaksa ikah “ PahiCaksaslmukah 1 ”, 

Lokap akasa 4.16; Gommatasara ( Jiva ) 146. 

27. Bhigavatl 24.16.707; 33.1.844. 

28. Bhagavatl Sutra, 3.1.134; 11.9.417. 

29. Ibid 7 3.288. 

30. Ibid 5.3.325. 

31. Yah phalimrya aphala apuspa yasca puspinih, Rg. Veda 10.V7.15; “ Dva Suparna 
sayuja sakhaya samanam vrksam paripasvajate ] Tayoranyah pippaiam svgdva- 
ttyanaSnannanyo abhicakasiti //”, Rgveda i. 164-20,; “ Yas nin vrkse madhvadah 
suparna nivisante suvate cadhivigve / Tasyedahuh pippaiam svadagre Unnonna- 
sadyah pitaram na veda ” // Ibid.. .164 22; “ Osadhayah ”, Atharvaveda viii.7. 

32. Vedic Index I, p. 125 
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stands for trees in the Rgveda 33 and the word 4 Osadhi ’ or 4 Virudh 
denotes minor vegetable growths like herbs. 34 The plants which come 
under 4 Osadhi ’ contain the healing power, 35 while those under the head 
of 4 Virudh’ does not have medicinal properties. 36 The word ‘Trnas’ 
denotes grasses. 37 The word 4 Pasu ' 38 in the Vedic texts indicates animals 
including man, while the word 4 Jagat ’ stands for domestic animals as 
against ‘Svapada' (wild animals). 39 

Further thought about the world of life brings to mind such forms 
of life, such as, mushrooms 40 and pond scums (sevala ), 4I etc. quite 
different but recognizable as plants, and insects, 42 worms, 43 etc. that are 
definitely animals. 

Fundamentally, plants and animals, as mentioned in the Jaina Agamas 
are alive in many ways, both are made ot cells 44 as structural and 

33. “ Adhvaryavo apo vavrivamsam vrtram jaghanaSanycva vrksam”, Rgveda, 2.14.2; 
“Gravaneva tadidartham j?rethe grdhreva vrk ? am nidhimantamaccha/”, Ibid. 2.39.1. 

34. “ Na tat prthivyam no divi yena prananti vlrudhah /”, Atharvaveda 1.32.1. 

“ Tyam virunmadhujata madhuna tva khanamasi / 

mndhoradhi prajatasi Sa no madhomataskrdhi //” Atharvaveda, 1.34. 
“Aghadvista devajata virucchapathayrpan! / 

Apo malamiva pranaiksit sarvan macchapathan adhi /”, Ibid., ii. 7. 1. 

“ Tve agne vi£ve amrtaso adruha aSa deva haviradantyahutam / 

Tvaya martasah svadanta asutim tvam garbhl virudham jajnise Suchih /” 

Rg. Veda, 2.1.14. 

35. “ Ya osadhih purva jata devebhyciStriyugam pura /”, etc. Rg. Veda, 10.97.1 22. 

“ Osadhayah phalapakantah ”, Amarkosa, 661. 

In Jaina lit ratuie also esadhidenotes cereals-such as, sali, brlbi. etc. 

Vedic Index I, d. 125. 

36. Prthivimanu vyarcchat tado*adhayo Mrudho abhavantsa prajapatimapadhavadvrtram 
me jaghnusa indriyam vlryam /”, Taittiriya Samhita, 2. 5, 3. 2. 

Vedic, Index, p. 125. 

37. “ Kimu ^restha kim pavistho na ajaga. 

.agne bhratardruna ida bhutimudima /” Rgveda. 1.16.1. 

“ Yad va ghvasya prabhrtamasye, trnam sarva //”, etc. Ibid. 1.162.8. 

Nasmai trnaxh nodakama....etc. Ibid., 10.102,10. 

38. Vedic Index I, p. 509; Taittiriya Samhita, 4.2.10, 1-4. 

39. “ Uttamo asyosadhinamanafigivan jagatamivah vyaghrah svapadamiva /” 
Atharvaveda VIII. 5. 11; Vedic Index, p. 268. 

40. Kuhana ( a kind of mushrooms which causes the earth to burst) Uttaradhyayana 
Sutra. 36-95. 

41. Sevala, See Sutrakrtanga II, 3. 55. 

42. (Kunthus), Uttaradhyayana Sutra, 36.127. 

43. Uttaradhyayana Sutra 36.128. ( Krmi). 

44 . Abbuya ( cell ), etc. Tandulaveysliya V. 2, p. 6.; See the tnird section of the 1st 
chapter. 
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functional units and both have many metabolic processes 45 in common. 
But there are some obvious ways and some obscure ways in which 
they differ. 

Plants’ cells, in general, secrete a hard outer cell wall of cellulose 
( tvac ) 46 which encloses the living cells and supports the plant, while 
animal cells 47 have no outer wall and hence can change their shape. But 
there arc some plants 48 without having cellulose walls and one group of 
animals, theprimitive chordates, 49 having cellulose walls around their cells. 

Secondly, plant growth generally is indeterminate, 50 that is, plants 
keep on growing indefinitely because some of the cells remain, in an 
actively growing state throughout. But although the cells of animals are 
replaced from time to time, the ultimate body size of most animals is 
established after a definite period of growth. 51 

A third difference between the two types of living substances is that 
most animals are able to move about (trasa ), 52 while most plants remain 
fixed in one place ( sthavara ), 53 sending roots into the soil to obtain 
liquid substances and getting energy from the sun 54 by exposing broad 
flat surfaces. Of course there are exceptions to both of these distinctions. 

The most important difference between plant and animal is their 
mode of obtaining nourishment. 55 Animals move about (trasa) and 
obtain their food from organisms in the environment, but plants are 

45. Tarkarahasyadipika Tika on V. 49, Gunaratna on Saddarsanasamuccaya.; See the 
fi urth section of the 1st chapter. 

46. Sutrakrtanga, Srutaskandh* II, Adhyayana 3, Sutra 47 ( TVac ).: Gommatasara 
( Jivakahda ), 188,189 ( Challi ). 

47. Ibid. They have ajina ( skin), Sutrakrtanga II, 2.18. 

48. e. g. Bulbous plants, like onion, garlic, etc., have no cellulose walls. 

49. c. g. some fishes, amphibia, reptiles-vertebrate animals have cellulose walls around 
their inner cells. 

50. “ Vanaspatisariramafikura Kisalaya£akhapra£akhadibhirvUesaih pratiniyatam 
Vardhata iti /”, Tarkarahasyadipika Tika on V. 49, p. 137.; Plant’s duration of 
life is ten thousand years in maximum. Uttaradhyayana, 36,102. 

51. Uttaradhyayana Sutra 36.132, etc. animals life is shorter than that of plants. 
See Tarkarahasyadipika ( Tika ), on V. 49. 

52. Acaranga Sutra, Book I, 9.114; Sutrakrtanga II, 2.18; Sthananga Sutra 2.4.100; 
Bhagavati Sutra, 35 4.739; Uttaradhyayana Sutra, 36.68; Pannavana, Kayadvara, 
p. 86; Jivabhigama Sutra, p. K; Tattvgrtha Sutra II, 12- 4; MulaCara, Pt. I, 30 
(226), p. 295; Jivavicara 2; Tarkarahasyadipica, Tika on V. 49; Gommatasara 
( Jiva ) 3. 

53. Acaranga 1.9.114; Sthananga 3.1,164; Uttaradhyayana 36.69; Bhagavati 25.4.739;. 
Pannavana 4.232, p. 87 ( Kayadvsra ); Tattvsrtha Sutra 2.1 ?. 

54. Bhagavati Sutra, 7,3.275-6. 

55. Sutrakrtanga IJ, 3. 
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stationary ( sthavara ) 56 and manufacture their own food, with the 
exception of fungi and plant bacteria, which feed on the sap of other 
plants j7 or humour of other living or decaying things. 58 In conclusion it 
can be summed up that plants may be classified into bacteria, 59 algae, 50 
fungi, 61 herbs, 62 shrubs, 63 creepers 64 grasses 65 and trees 66 on the basis 
of general properties of green plant cells, the structure and functions 
of a seed plant, reproduction, etc. Microscopic bacteria (i.e. earth up 
to plant-bacteria), insect and animals of terrestrial 67 and aquatic 68 
origin and aerial beings 69 find mention with their distinct classifications 
in the Jaina Agamas. It appears that plants and animals were classified 
into species and genus, etc. on the basis of certain principles, such as, 
birth, habitat, living, special structural features, utility, etc., i. e., 
evolutionary descent and ecology in general. 

Mode of Nutrition of Plants and Animals 

According to Jaina Biology, some organism can synthesize their 
food. 70 They may be called autotrophic (self-nourishing), e. g. green 
plants 71 and purple bacteria, 72 (Sulphur bacteria = Saugandhie ) some 

56. Ibid. 

57. Ibid. 

58. Ibid. 

59. Suksma vanaspati ( subtile plant ) of one class may be identical with bacteria of 
modern Biology; see Uttaradhyayana Sutra, 36.100. 

Egavihamananatta, suhuma tattha viyahiya / Suhuma savvalogammi./” 

60. Algae may be indentified with Sevala, the aquatic plant, Vallisneria and other 
water plants, etc.; see Sutrakr’anga, Srutaskandha II, Adhyayana 3, Sutra 55. 

61. Fungi lacks chlorophyll. It may be idenified with some of the subtile plant 
bacteria, growing on other objects, Stc Uttaradhyayana Sutra 36-92. See SBE. 
XLV, p. 95. 

62. Bhagavatl Sutra 21.7/91; ‘ Hariyakaya Uttaradhyayana Sutra 36.95. 

63. Uttaradhyayaha Sutra 36.94; Gumma, similar to Guccha, e. g. Vrintgka Soldnum, 
but, bring forth twigs on stems instead of stalks, e. g. Navamalika Jasminum 
Sambac, Kanavira. etc. See SBE. XLV, p. 216. 

64. Bhagaviti Sutra 21.5.691; 21.6.691; 23.1.69*; ?3.4.693-rUttaradhyayana Sutra 36.9.4 

65. Bhagavatl Sutra 21.5.691; 21.6.691; 11.9; 427; 12.8 459; 22.4.692; etc. 
Uttaradhyayana Sutra, 36.94 ( tana ). 

66. Bhagavati Sutra, 22.2.693; 22.3.692; 22.4.692; 23.1.693; 23.3.693; 23.4.693; 2 3.5.693; 
etc.; Uttaradhyayana Sutra 36.94 < Rukkha ). 

67. Sutrakrtanga II. 3; Bhagavati Sutra 7.5.282; Uttaradhyayana Sutra 36 71; 
Pannavana Sutta, Tirikkhajoniya ( Jfvapannavana I, 6l-9i, p. 29. 

68. Ibid. 

69. Ibid. 

70. Sutrakrtanga II, 3. 2. 

71. Bhagavatl Satra, 7.3.275. 

72. Sulphur Bacteria mentioned in the Uttaradhyayana 36.76 and Sutrakttahga II, 
3.61 may be identified with purple bacteria of Biology; see the Science of Biology 
Paul B Weisz, Forms of Nutrition, pp. 318-19. 
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organisms cannot synthesize their own food from inorganic materials, 
therefore, they must live either at the expense of autotrophs 73 or upon 
decaying matter. 74 They may be called heterotrophs. All animals, fungi 
and most bacteria are heterotrophs. 

It is started in the Sutrakrtanga that some organisms (trees) feed 
on the liquid substance of the particles of earth, the origin of various 
things; these beings consume earth-bodies, water-bodies, fire-bodies, 
wind-bodies, bodies of plants, they deprive of life the bodies of mani¬ 
fold movable and immovable beings; the destroyed bodies which have 
been consumed before, or absorbed by rind (are ) digested and assimilated 
(by them)... 75 That is to say, some organisms (trees or plants) are 
self-nourshing and they can synthesize their own food from inorganic 
materials and bodies of plants, while some holozoic organisms among 
plants (like pitcher-plants ) must constantly find and catch other 
organisms-movable and immovable. They consume, digest and assimilate 
them. Therefore, they must live at the expense of others-autotrophs or 
heterotrophs. Some organisms born in trees, originated by trees, sprung 
from trees, springing from trees that originated in earth come forth as 
trees originated by trees, feed on the sap of the trees originated in 
earth (3). 76 That is parasitism, heterotrophic nutrition found among 
both plants and animals. 

That is to say, “ Parasite lives in or on the living body of plant 
or animals (called the host) and obtains its nourishment from it. 
Almost every living organism is the host for one or more parasites.” 7 

Some creepers feed on the liquid substance of the particles of earth 
and the sap of tree, also ( 6-9 ), 78 i. e., they are both autotrophic 
and parasitic. 

In the same way grass, herbs and plants also feed on the liquid 
substances of the particles of earth (10-15 ), 79 etc. Here it is suggestive 
that a few plants like the misletoc are in part parasitic and in part 

73. Sutrakrtanga II, 3.;0, 21, 22-28, 29. Ail animals l.ve at the expense of autotrophs 
in one way or other except some carnivorous enimals. 

74. Ibid. II, 3.16. Fungi and some bacteria feed «n the decaying matters, as it is 
found that some beings born in earth, growing ihere in pa tides of e-rth that 
are the origin of various things, some issue forth as Aya, Kaya mushroom 
( Kuhana ) etc. from the decomposed things in the earth. 

75. Sutrakrtanga II, 3.1. 

76. Ibid. II, 3.3. Some parasitic plants live on the sap of the host plants. 

77 Biology, p. 85. 

78. Sutrakrtanga II, 3 ( 6-9 ). 

79. Ibid. II, 3 ( 10-15 ). 
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autotrophic, for although they have chlorophyll and make some of their 
food, their roots grow into stems of other plants, and they absorb 
some of their nutrients from their hosts. 80 

Some organisms born as aquatic plants, such as, Udaga, Avaga, 
Panaga, Sevala (algae), etc. feed on the particles of water, etc. (18). 8t 
They belong to the type of autotrophs which can synthesize their own 
food from inorganic materials. 

Some organisms born as movable beings from trees born in earth, 
trees originated by trees from the roots, seeds, etc. produced by trees, 
originated by creepers born on trees, from creepers born on creepers, 
from the roots, etc. of creepers born on creepers, from grass, from 
herbs, from plants, from Aya down to Kura bom in earth, from trees 
born in water, from Udaga up to Pukkhalatthibhaga born in water (19) 
feed on the sap of the trees, creepers, grass, herbs, plants, be they 
born in earth, or water, on trees or creepers or grass or herbs or plants; 
(the sap) of their roots, down to seeds of Ayas, etc. of Udakas, etc. 
And these creatures consume earth bodies, etc., assimilated by them. 82 
It is the well known fact in India that the parasitic insects and pests 
are born in the host plants and destroy thousands of trees and crops 
including paddy and wheat, etc. by feeding on their sap. 

These parasites are movable beings and many obtain their nutrient 
by ingesting and digesting solid particles or absorbing organic molecules 
through their cell walls from the body fluids or tissues of the host. 

The children of the developing embryos at first feed on the menses 
of the mother and the semen of the father or both combined into 
unclean, foul (substance). And afterwards they absorb with a part (of 
their bodies) the essence of whatever food the mothers take. After 
birth the babies suck the mother’s milk but when they grow older, they 
eat solid rice or gruel, or both movable and immovable beings consume 
earth bodies, etc. upto assimilated by them (21). 83 

This mode of nutrition of human beings is scientifically true and 
it may be called heterotrophic nutrition. 

Aquatic animals of five organs of sense, viz., fishes up to porpoises, 
(sirumara) feed on the mother’s humours, as long as they are young, 
they eat plants, or both movable and immovable beings (22). 84 

80. Biology, p. 85. 

81. Suirakrtanga II, 3.18. 

82. Ibid. II. 3. 19-20). 

83. Sutrakrtanga II. 3.21. 

84. Ibid. II, 3.22. 
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This scientific observation of the mode of nutrition of aquatic 
animals is biologically true. The quadrupeds, terrestrial animals with 
five organs of sense, viz. solidungular animals, biugular animals, multi- 
ungular animals, and animals having toes with nails, feed on their 
mother’s milk as long as they are young (23), 85 the rest as above. 

Some of the reptiles moving on the breast, terrestrial animais with 
five organs of sense, viz. snakes, hung, snakes, Asalika and dragons 
bring forth eggs, some bring forth living young ones, some come out 
of the egg as males, some as females, some as neuters. As long as they 
are young, they live on wind (24), 86 (the rest as above). 

Terrestrial animals with five organs of sense, walking on their arms, 
are the following viz. iguanas, ichneumons, porcupines, frogs, chameleons, 
khoras, gparakoillas, vissambharas, rats, mangooses, pailaiyas, cats, 
gohas, Gauppaiyas, (the rest as in the last paragraph.) (25). 87 

Aerial animals with five organs of sense : birds with membranous 
wings, birds with feathered wings, birds with wings in the shape of a 
box and birds (which sit on ) outspread wings. 88 ( All as before only 
the following passage is different. As long as they are young, they are 
hatched by their mother’s warmth ( The test is above ) (26). 89 

It is clear from the above statements on the mode of nutrition of 
terrestrial, aquatic and aerial organisms that some of these heterotrophs 
live either at the expense of autotrophs or upon movable organisms 
and fungi and bacteria upon decaying matter. 90 

There are several type of heterotrophic nutrition as there are various 
classes of heterotrophs. When food is obtained as solid particles that 
must be eaten, digested and absorbed, as in most animals; the process 
may be known as holozoic mutrition, i. e. Holozoic organisms must 
constantly find and catch other organisms for food. 

The parasitic organisms ( Anusoya = anusuta or anusyuta ) growing 
on the animate or inanimate bodies 91 of manifold movable or immovable 
creatures feed on the humours of various movable and iramovble 
creatures (27). 92 

85. Ibid. II. 3 23. 

86. Ibid. II. 3.24. 

87. Sutrakrtanga, II. 3.26; Vide .sBE Vol. XLV, p. 395. 

88. Sutrakrtangi II. 3. XLV. 395. 

89. Aya Kuhana (Mushroom ), etc. feed on decaying matter. 

90. i. e. decomposed bodies. 

91. Sutrakrtanga II, 3 27. 

92. Ibid. II. 3.28-19. 

J. B.-8 
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In this way the vermin also feeds on the humours ol living animals 
( 28, 29 ). It means that the parasites may obtain their nutrients by 
ingesting and digesting solid particles or by absorbing organic molecules 
through their cell-walls from the body fluid or tissues of the host. 

Some organisms born in the animate or inanimate bodies of mani¬ 
fold movable or immovable creatures as that (water )-body, which is 
produced by wind, condensed by wind, and carried along by wind, e. g. 
hoar-frost, snow, mist, hailstones, dew and rain, feed on the humours 
of these manifold movable and immovable creatures (30), 93 etc. Some 
beings born in water, come forth in water(-bodies) in the water, 
produced by manifold movable or immovable beings, feed on the humours 
of the water (bodies) produced by manifold movable and immovable 
creatures (31). 

Some beings born in water come forth in water-bodies produced 
by other water-bodies and feed on the humours of these other water 
bodies produced by water-bodies (32). 

Some beings born in water, come forth as movable creatures in the 
water produced by water-bodies and feed on the humours oi the water 
( bodies ) produced by water (33). 94 

Some beings come forth as fire-bodies in the manifold animate 
or inanimate bodies of movable or immovable creatures and they teed 
on the manifold movable or immovable creatures (34). 95 

Some beings born as wind bodies feed on the manifold movable or 
immovable creatures (35). 96 

Some beings born as earth-bodies, e. g. earth, gravel, etc., feed on 
the humours of the manifold movable and immovable beings (36). 97 

93. Sutrakrianga, 11. 3.30. This paragraph gives the ‘scientific’ explanation of the 
way by which water bodies or the bodies of water-lives ate produced by wind. 
SBE. XLV, p. 396, fn. 2. 

94. Su'rakrtanga II. 3. ( 31-33). This statement on the mode of nutrition ot water¬ 
bodied beings or bacteria needs scientific experiment and verification tor its 
validity. It is difficult to suggest their true identifications at the present state 
of knowledge about them on the basis of the Agamas. 

95. Ibid. IT. 3.34. c.g. when two bulls or elephants lush upon one another, sparks ol 
lire are seen issuing from their horns or teeth. Fire is produced when t*o pieces 
of wood or stone are rubbed one against the other, SBE. XLV, p. 397, Fn. 1. 

96. Ibid., II. ?.35. 

97. Ibid., II. 3.36. According to the commentators, earth-bodies are produced in the 
shapi of precious stones, in the head of snakes, of pearls in the teeth ( six) ol 
elephants, and so in reeds, e‘.c., SBE XLV, p. 397, Fn. 2. 
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These modes of nutrition of water-bodied, fire-bodied, wind-bodied 
and earth-bodied beings as described in the Sutrakrtahga need a careful 
study and scientific verification by the biologists in the light of modern 
Biology before accepting them as ttuc, as they are thought-provoking. 

ECOSYSTEM 

It appears from the study of the mode of nutrition of all organisms 
including plants, aquatic, terrestrial and aerial beings, and man, etc. as 
described in the Jain Agamas that plants and animals are not independent 
of other living things but are interacting and interdependent parts of 
larger units for survival. So their inteiaction and interdependence bring 
to light that ecosystem which is a natural unit of living and non-living 
parts that interact to produce a stable system in which the exchange 
of materials between living and non-living parts follows a circular path, 
e. g., aquatic organisms-fish, green plants and snails (sambuka ) 98 form 
a very small ecosystem in their habitat-water in a pond or lake. 

It has been observed in the discussion on the mode o( nutrition 
that there are “producer” organisms" - the green plants that can 
manufacture organic compounds from the simple inorganic substances 
drawn up from the earth or water, etc. Secondly, there are “comsumer 100 
organisms-insects and insect larvae in the plant-bodies, etc. and fish 
etc. in water, which may be carnivores. Finally, there are “decomposer 101 
organisms, bacteria, and fungi which break down the organic compounds 
of dead protoplasm of the dead bodies oi plants and animals into 
organic substances that can be used by green plants. 

Thus, Jain Biology suggests an ecosystem consisting of biotic 
components - producer, consumer and decomposer organisms and non¬ 
living compounds i. e. abiotic components-earth, air, water and fire. 102 

Habitat and Ecologic Niche 

A brief analysis of ecosystem of Jaitia Biology brings to light two 
98. Tattvarthadhigama Sutra, 2.24, 

9 J . Sutrakrtan^a II, 3.2. Trees ( plaits ) feed on the liquid substance of the particles 
of earth, consume earth-bodies etc. by manufacturing organic compounds from 
the inorganic substances. 

100. Sutrakrtahga II. 2.19-20; II. 2.22; II. 2.27, 28, 29. 

101. Sutrakrtahga II. 3.16. Aya, Kuhana ( mushroom), etc. are born in the decaying 
matters because bacteria break down the organic compounds of dead protoplasm 
of dead plants and animals into orgainc substances which can be used by 
green plants. 

102. Sutrakrtahga II. 3. 
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basic concepts-the habitat 103 and the ecologic niche 104 useful in descri¬ 
bing the ecologic relations of organisms, i. e. the place where an 
organism lives, a physical area, some specific part of the earth’s surface, 
air, soil or water, 105 and the status of an organism within the ecosystem. 

It depends on its structural adaptations, physiologic responses and 
behaviour, etc.-what it eats 100 and what eats it, 107 its range of move¬ 
ment and tolerance and its effects on other organisms and on the non¬ 
living parts of the surroundings. 108 

■|yi»e of Interactions Between Species of Plants and Animals 

The study of the knowledge of food of organisms, the third lecture 
of the second Book of the Sntrakrtanga, throws some light upon the 
types of interactions between species of plants and animals in several 
different ways, which take place due to their search for food, space, 
or Some other need, e. g. the relationship of competition, 109 or predato- 
rism, commensalism, 110 mutualism, 111 parasitism 112 as found between them. 

103. Sutrakrtanga II. 3. 1-12; 3 (trees), 16 (soil). 17 (water ), 18 (trees), 21 ( earth), 

22 (water), 23 ( earth surface ), 36 ( aerial t, 27 ( animate or inanimate bodies). 

104. Sutrakrtanga II. 3.2, ( liquid substance) of the particles of earth, the bodies of 
manifod movable and immovable beings, 3-5 ( sap of the trees ), 20 ( sap ol 
trees ), 21 ( mother’s milk, boild rice, etc.) 22 ( mother’s humours and plants), 

23 ( both movable and immovable beings ), 24 ( wind ), 27 ( the humours ol 
various movable and immovable creatures ). 

105. Sutrakrtanga 11. 3.30. 33 ( water ), 34 ( fire), 35 ( wind ). 36 ( soil ). 

106. Sutrakrtanga. II. 3.30. (liquid substance ), etc. See Foot Note on page 14, Foot 
Note No. 5. 

107. Sutrakrtanga II. 3.27; i. e. The parasites feed on the humours of various movable 
and immovable creatures-animals and plants. 

108. Sutrakrtanga II. 3. The entire chapter-* knowledge of food’ throws light upon 
behaviourism of plants and animals in addition to their mode of nutrition and 
reproduction. 

109. Some beings (trees ) deprive of life the bodies of manifold movable and immovable 
beings; the destroyed bodies which have been consumed before, or absorbed 
by the wind ( are) digested and aisimilated ( by them ), Sutrakrtanga II. 3. 2. 

110. Some beings bom in trees, originated by trees, spring from trees, spring from 
trees that originated in earth, come forth as trees originated by trees. They 
feed on the sap of the trees originated in earth, Ibid. II. 3.3. 

111. The relations of nitrogen - fixing bacteria and legumes and algae and fuogi in 
lichens. See Bhagayati 7.3.275 ( plant bacteria); Sutrakrtanga II, 3.5. 16 ( kuhana ), 
18 ( sevala ), 2 etc. 

112. Some organisms growing on the animate bodies ol manifold movable or immov¬ 
able creatures, come forth as parasit's. They feed on the humours of various 
movable and immovable creatures. Sutrakrtanga, II. 3.27. 
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The host-parasite or predator-prey-relationship may be harmful to 
the hof/t or prey as a species when such relationship is first set up. But 
the stVidy of different examples of parasite-host, and predator-prey 
interrelations shows that “ in general, where the associations are of long 
standing, the long-term effect on the host or prey may not be very 
detrimental and may even be beneficial.” 113 

The brief survey of the classifications of living things-plants and 
animals, their distinctions, mode of nutrition, ecosystem, habitat and 
ecologic niche, and types of interactions between species as found in 
the Jaina Agamas gives a picture of the world of animals and plants, 
all related closely or distantly by evolutionary descent, and bound 
together in a variety of inter-specific interactions. 


113. Biology, p. 93. 



Second Section 

General Properties of Green Plant Cells 

It appears from the study of plant-life as explained by the Jaina- 
caryas that the green plants 1 are the primary producers of the living 
world. The properties of the pigment that gives them their green colour, 
i. e. chlorophyll, enable them to utilize the radiant energy of sunlight 
to synthesize energy-rich compounds, such as, liquid substances 
(sineha ) 2 from water and air 3 (carbon-dioxide ). The process of 
photosynthesis is the only significant way in which energy 4 (teja ) from 
the sun is made available for life on this earth. 

Land-plants 5 absorb the water required for the photosynthetic 
process through their roots; aquatic plants 6 7 receive it by diffusion from 
the surrounding medium. Plants need vast quantity of air to carry on 
photosynthesis, for air contains carbon-dioxide. “ Plants generally grow 
better in air with higher carbon-dioxide content.’' 8 

Cellular Respiration of Plants 

The taking of air ( vayusariram ) 9 by plants suggests that the cellular 
respiration 10 of plants which is the series of enzymic reactions utilizes 
ucchvasavayu 11 ( oxygen ) and releases nihsVasavayu 12 ( carbon-dioxide ? ) 

1. Sutrakrtanga 11.3.43, etc.; Bhagavati Sutra, 7.3.275; Uttaradhyayana Sutra 36.92-99IT; 
Pannavana Sutta, Vanaspatikayajivapannavana, 35-54.5; Lokaprakasa I, 5th Sarga, 
Vanaspati. 

2. “ Te jiva.pudhavinam sineham aharemti te jlva aharemti pudhavisariram 

ausariram teusarlram vayusariram vanassaisariram, 1” etc. Sutrakrtanga It. 3.43. 

3. Ibid ( aU'uriram.vausarjram ). 

4. Ibid ( teusarlram). 

5. “ Mularii syat bhuTiisambaddham tatra kandah saniusritah / Tatra skandha iti 
nut ho bljant*h syuryutah same (107) Atah prthvigatarasamaharanti same apyami / 
Yavat phalami puspastham bijani phalasamgatam ” //108//, Lokaprakasa I, Sarga 5, 
vv 107-8; See Bhagavati Sutra 7.3.276. 

6. “ Xanavihajoniesu udaesu rukkhattae viuttarhti, te jiva Usiiii nanavlhajoniyaharii 
udagan2m sinehamabaremti /” etc., Sutrakrtanga II. 3.54. 

7. Satrakrtanga. II. 3.43. ( Vausatlram). “ Te jiva aharemti.( Vausariram ) 

8. Biology, p. 97, C. A. Villee 

9. Sutrakrtanga, II. 3.43. 

10. “Te jiva aharemti.vayusariram,” Sutrakrtanga II. 3.43. 

6’arirocchvasanihsvaSaharah Sadharanah khalu /*' Lokaprakasa 5, 75, p. 36. 

11. “Mule siktesu vrksesu phaladisu rasah sphutah sa cocchvasamahtarena katha- 
murdhvam prasarpati ” //32//; “ Rasaprasarpanam satyucjhvase asmadadisu / 
Tadabhavc tadabhavo drstasca mrtakadisu ” //33// Lokaprakas«, 5.32. 33, p, 353; 
Navatattvaprakaranam, p. 14. 

12. Lokaprakasa. 5.75, p. 361; “ Pranapanavucchvasamha$va$akriyalaksanau /” 
Navatattvjprakarana, p. 14. 
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from the liquid substance ( sineha or rasa) to the forms of biological 
useful energy. These occur in green plants as they do in every living cell. 

The Skeletal System of Plants 

Plants have no separate skeletal system for support as many 
animals do. At the simplest level, the saivalas (algae) 13 which are 
almost entirely aquatic have little need for specialized skeletal structures, 
for their bodies are generally small and supported by the water. 1 he 
land plants 14 do need some structure strong enough to hold leaves in 
position to receive sunlight. 

This has been achieved in two major ways: the cellular wall 
(tvac) 15 can be very thick, 16 as in the woody stems ot trees and stirubs, 
and serve directly for the support of the plant body or it can be rather 
thin 17 (kaniyasi) and provide support indirectly by way of pressure. 

Besides, trees and shrubs have gudhasira ( Xylem ? and ahiruyam 
(Phloem?) 18 to help support their trunk. 

Plant Digestion 

Plants have no specialized digestive system; their nutrients 19 are 
either made within the cells 20 or are absorbed through the cell 
membranes. 21 The nutrients synthesized are either used at once 22 or 
transported to another part, such as, the stem or root, 23 etc. The 

13. Sutrakrtanga II. 3.54. 

14. “ Pudhavijoniya rukkha ”, Ibid. 

15. Sutrakrtanga II. 3.47; “Yatra skandhakariidamQlasakhasu khalu viksyate / Tvaca 
sthulatara kasthat Sa tvacgnantajivika // ” Lokaprakasa I. 5.79, p. 363. 

16. Ibid. 

17. “Yatra mulaskandhakandasakhasu drsyate sphutarii / Tvaca kamyasi kasthat 
sa tvakpratyekajiva //” Lokaprakasa, 5.96, p. 365. 

18. Pannavana, Vanaspatikgyajivapannavana 54-84; Jivavicara 12; Gommatasara 187 
( Jivakanda ). 

19. “ Te jiva tesim nanavihajoniyanam sinehamaharemti ”, etc. Sutrakrtanga II, 3.43. 

20. “Te jiva aharehti pudhavlsariram ausariram teusarlram Vausarlram vanassaisanram, 
etc.,” Ibid. 

21. Ibid ; “ Mulam syat bhumisambaddharii tatra kandah samasritah / tatra skandha 
iti mitho bijantah syuryutah same //107// Atah prthvlgatarasamaharanti same’ 
apyaml / Yavat phalani puspastham bljani phalasamgatam //108// ” Lokaprakasa, 
5.107, 108. 

22 . “Tesim pudhavijoniyanam rukkhanam sarira nanavanna nanagamdha nanaphaia 

nanasamthanasamthiya nanavihasarirapuggalaviuvvita.bhavamti ttl /” 

Sutrakrtanga 11. 3.43. 

23. Te jiva tesim rukkhajoniyanam rukkhanam sinehamaharemti... .pudhavlsariram, 

etc.tesim rukkhajonsyanam mulaiiam karhdanam khamdhanam tayanam 

pavalanarii java biyanam sarira nanavanna nanagamdha..bhavamti / ’, 

Ibid. II. 3.46. 
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insectivorous plants, 24 although without an organized digestive system, 
do secrete digestive enzymes 25 similar to those secreted by animals, as 
suggested by the statement “ they deprive of life the bodies of manifold 
movable and immovable beings; the destroyed bodies which have been 
consumed before, or absorbed by the rind, ( are ) digested and assimi¬ 
lated (by them).” 26 

Plants accumulate the reserves of organic materials for use during 
those times when photosynthesis is impossible, at night or over the 
winter 27 when leaves fall. An embryo plant cannot make its own food 
until the seed has sprouted and the embryo has developed a functional 
root, 28 leaf 29 and stem 30 system. 

Plant Circulation 

The simpler plants consisting of single cell or small group of 
cells 31 have no circulatory system. Simple diffusion, augmented in certain 
instances by the process of active transport by air (ucchvasavayu ) 32 
suffices to bring in the substance 33 the plant requires. Godhasiras 34 

24. jslanavihana tasathavaranam pananam sariram acittam kuvvamti parividdattharii 

tam sariram.viparinayam SarQviyakadarii samtam /’\ Ibid. II. 3.43. 

25. Sutrakrtanga II. 3.43. 

26. Ibid , SBE XLV, Book II, Lecture 3, Sutra 2, p. 389. 

27. Bhagavati Sutra, 7. 3.274, Vanassikaiya.Pausavarisarattesu savvamaharaga 

bhavamti, tadanariitaram ca narii sarae tayanariitararii hemariite tadanariitararii ca 
narii vasamte tadanariitararii ca narii gimhc, gunhasu narii vanassaikaiya savvappa- 
haraga bhavariiti /” 274; Sravanadicaturmasyam prgvrdvarsasu bharuhah / Saivato 
bahulahara apam bahulyatah smrtah //109// Tatha saradi hemante kramadalpal 
pabhojinah / Yavadvasante’ alpahara grisme atyantamitasanah ” //IIX)//, 
Lakaprakas ; i I. 5, 109-10. 

28. (I) “ Joviya mule jivo soviya pane padhamayaetti / (2) hawo vi kisalao khalu 
uggamamano anamtao bhanio ” iti Etaccarthatah prajnapanavrttau Acarangavrtta- 
vapi tathaiva // Yaduktam - “ Yasca medataya jlvah parinamate sa eva prathama- 
patrataya api iti / ekajivakartrke mulaprathamapatre iti yavat prathamapatrakarh 

ca yasau bijasya samutsunavastha bhajalakalapcksa saivocate / iti // .na 

mulajlvaparinaniavirbbavitameva iti avagantavyam //”, Vide Lokaprakasa I, p. 361; 

Udgacchan prathamankurah sarvasadharano bhavet / Vardhamano yathayogam 
syatpratyeko’ athavaparah //”, Lokaprakasa I, 5.74. 

29. Ibid. 

30. Ibid. 

31. Uttaradhyayana Sutra 36.92; Pannavana, vana.vpatikayajlvapannavana, 1.35, p. 16. 
(suk$ma vanaspati > 

32. Rasaprasarpanam spastarii satyucchvase asmadadisu / Tadabtave tadabhavo 
drsta^ca mrtakadisu//, Lakaprakasa 5.33. 

33. Ibid : Sutrakrtanga, II. 3.43. 

34. Pannavana Vanaspatikayajlvaparmavana 54-84; Jivavicara 12; Gommatasara 187 
( Jivakanda ). 
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(Xylem?) tubes are probably concerned with transporting water and 
minerals from the roots up the stem to the leaves, while ahiruyam 35 
(phloem) tubes may probably transport nutrients up as well as down 
the stems for storage and use in the stems and roots, etc. In the spring 
and the summer, 36 for example, substances pass from the place of 
storage to the buds to supply energy for growth. 

The circulatory systems of higher plants are simpler than those of 
higher animals and constructed on an entirely different plan. Plants 
have no heart and blood vessels. Transportation of their nutrients from 
the soil is accomplished by the combined forces of transpiration 37 pull 
and root pressure. 38 

Plant Saps : 

Plant sap ( sineha or rasa ) 39 is somewhat analogous to the blood 
plasma of man and higher animals. It is a complex solution of many 
substances. Both organic and inorganic 40 which, as pointed out, are 
transported from one part of the plant to another by the combined 
action of suction force (ucchvasa) which is connected with transpiration 
pull and root pressure. 41 The substances present and their connectrations 
vary greatly in different plants and in various parts of the same plant. 42 

35. Ibid. 

36 "Vasamte tadanamtaram ca nam gimhe, gimhasu nam Vanassaikaiya savvappa- 

haraga bhavamti_...gimhasu nam bahave usinajoniya jiva ya poggala ya 

vanassaikaiyattae vakkarhamti viukkamamti cayamti uvavajjarhti .Gimhasu 

bahave vanassaikaiya pattiya pupphiya phaliya hariyagarerijjaniana sirie aiva 
aiva uvasobhemana uvasobheniana citthamti /”, Bhagavatl 7 3.274. 

37. Mali siktesu vrks^su phdadisi rasah splutah / Sa cocclvasamantarena katham- 
urdhvam prasarati //32// Rasaprasarpan»m spastam satyucchvase, asmadadisu / 
Tadabhavc tadabbavo drst^sca mrtakadisu //33//, Lokapraka^a I. 5.32, 33, p. 353 

38. Ibid., 5.107-8, pp. 367-8. 

39. “ Pudhavisu rukkbattae viutiamti 1.”, “ Te jiva tesim nanavihajoniyanam 

pudhavinam sinehamaharemti 1”, Sutrakrtanga IT, 3.43; “ Mule siktesu vrksesu 
phaladisu rasah sphntah ”, Lokaprakasa V. ^2; “ Pratiniyatavisistasarirarasavirya”, 
Tarkarahasyadlpika (Comm, on V. 47 ), p. 159. 

40. “ Te jiva aharemti pudhavisariram ausariram ieusarlram vausariram vanassaisariram 
( i. e. inorganic substances ), nanavihana tasathavaranam pananam sariram 
( organic substances) acittam kuwamti p irividdhattham tim sariram puvvahariyam 
tayahariyam viparinayam sarQviyakadam sarhtam ” Satrakrtanga II. 3.43-44. 

41. Lokaprakasa. I. 5.32, 3 3, p. 353.; 5.107-8, p. 367-8. 

4'. “ Sakslram Vapi nihksiram patram guclha^iram ca yat / Alaksyamanapatrarddha- 
dvayasandhi ca yadbhavet //84//”, Lokaprakasa I, 5.«4, p. 363. 

J. B.-9 
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Water is absorbed by the epidermal cells of the roots and moved to 
all parts of the plant. 43 

Plant Excretion ; 

A striking difference between plants and animals as found in Jaina 
Biology is that plants excrete little or no waste ( khala). Nitrogenous 
compounds may be released during the metabolic process of plant, but 
instead of being excreted as wastes, they are probably reutilized in the 
synthesis of new paryapti (vital force). 

Since plants are lomaharins 44 (i. e. absorbers of nutrients through 
the epidermal cells of the roots, etc.) and they neither ingest proteins 
nor carry on muscular activity, like the Kabalaharin 45 man and higher 
animals, the two largest sources of metabolic wastes in the animals), 
for “ the total amount of nitrogenous waste is small and can be 
eliminated by diffusion as waste through the pores of the leaves, or by 
diffusion as nitrogen containing salts from the roots into the soil ” 46 
as explained by modern Biology. 

Plant Co ordination 

The activities 47 af the various parts of a plant are much more 
autonomous than are those of parts of an animal. The co-ordination 
between parts that does exist is achieved largely by direct chemical and 
physical means, 48 since plants have developed no specialized sense- 

43. LokaprakaSa, I, 5.33; 5.107-8. pp. 367-8. 

“ Mulam syat bhumisambaddham tatra kandah samasritah / 

Tatra skandha iti mitho bijantah syuryutah same ” //107// Ibid. 5.107. 

“ Atah prthvlgatarasamaharanti same apyami / 

Yavat phalani puspastham bljani phaiasamgatam ” //108//, Ibid. 5.108. 

44. Lomahara egimdiya ya/v. 200, Brhatsangrahani, Atmananda-granthamala Ratarii, 47 
Abhoganabhoga, savvesim hoi Joma aharo /”, Ibid. 

45. “ Sarirena oyaharo tayai phasena lomaharo; pakkheva puna, kavalio hoi 
nayavvo ”, V. 181; Sura niraya igimdi vina f sesa bhavattha pakkheva V. 181. 
Brhat Sangrahani, 1st edition, VS. 1993. 

46. Biology, p. 107, C. A. Villee 

47. “ Vanaspatisariramankurakisa!aya£akhaprasakhadivi£esaih pratiniyatam vardhata 
iti /”, Tarkarahasyadipika, p. 157 ; '* Pratiniyatavrddhi svapaprabodhaspar^adi- 
hetukolla^asamkocasrayapasarpanadi vi^istanekakriya /”, Ibid., p 159. 

48. “ Yatha manusya^arirasya ras5yanasnehadyupayogadvi£i?takantirasabalopacayadi 
tatha vanaspatisarirasyapi visi?testbnabhojaladisekadvi^istarasavlryasnigdhatvadi /”, 
Ibid., p. 159. 
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organs except that of touch and do nervous system as found in man 
and higher animals. They have sensitiveness generated by stimulus . 49 

Actively growing plants can respond to a stimulus 50 coming from a 
given direction by growing more rapidly or bend way from the stimulus . 51 

If an organism (e. g. creeper) is motile, it may respond to a 
stimulus by moving towards it for support. 

When a seed is oriented in the ground in any way, the primitive 
root (mala ) 53 and shoot ( aiikura ) 54 of the developing embryo grow; 
the root grows downward and the shoot grows upward . 55 Thus the root 
positively geotropic and negatively heliotropic and the shoot is negatively 
geotropic but positively heliotropic. 

Transmission of impulse of plants 

In a few plants responses to stimuli do occur rapidly enough to 
be radily seen. One of them is the response of the sensitive plant 
‘‘Mimosa pudica " (Lajjavatilata ). 56 Normally the leaves of this plant 
are horizontal, but if one of them is lightly touched, all the leaflets 
fold within two or three seconds. 

Touching one leaf sharply causes not only the stimulated leaf, but 
also the neighbouring leaves, to fold and droop. After a few minutes 
the leaves return to their original position. 

Sleep Movement 57 of plants 

Many plants change the position of their leaves or flower parts in 

49. \ atha manu^yasariram Jhanenanugatam, evem vanaspatisarlramapi, yathh samip- 

rapunnatasiddhesarakasundakabappulagastyamalklkadiprabhrtinam svapavibodha- 

tastadbhavah /.tatha mattakaminisanapurdsukumaracaranatadanasokataroh 

pallavakusumodbedah / etc.. Ibid., p. 157 . 

50. See Foot Note 6, Page No. 92. 

51. Tarkarahasyadlpika, pp. 158-9; “ Samjna niyatasamkocavikasapramukhapapi 

samjriinam katha~natmanarh na jfiapayanti yuktibhih //”, Lokaprakasa, 5.38. 

52. Tarkarahasyadlpika. p. 159. 

5?. “ Ambukalaksmadirunasamag isambhave siti / Sa eva jatu bijangi baddhatadr§a- 
karmakah (II) V. 63 Utpedyate tatra, bije ano va bhukaaikadikah Nibadd«mu- 
ladinamagotrakarmatra jayatc ” V. 64. LokaprakaSa, 5.63-64. 

54. * Udgacehan prathamahkurah sarvasadharano bhavet /”, Lokaprakasa, 5.74. 

“ Vanaspatisarframahkurakisalaya-vardhata iti /”, Tarkarahasyadlpika, p. 157. 

55. Vanaspati s ariramahkurakisalay.»sakhaprasakhadibhirvisesaih pratiniyatarh 

vardhata iti/”, Tarkarahasyadlpika, p. 157. 

56* Tatha Lajjaluprabhrtlnam hastadisamsparsatpatrasamkocadipa parisphutakriyo- 
pulabhyatc //”. Tarkarahasyadlpika, p. 158. 

57. “ Svaparabodhaspargadihetukollasasamkocasrayopasarpanadivisistanekakriya /”, 
Tarkarahasyadipaka, p. 159. 
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the late afternoon or evening (sandhya ) 58 and their parts return to 
their original position in the morning. Several kinds of flowers close 
at night and open in the morning 59 with the sun-rise and some open 
at night with the rise of the moon 60 and closes in the day, e. g. lotus, 
(padma) and water lily (kumuda) respectively. These changes in 
position have been termed sleep movements in Botany, although they 
are in no way to related to the sleep of animals. 


58. “ Ghosatakyadipuspanam ca sandhyayam /”, Ibid., p. 158. 

59. “ Padmadinam pratarvikasanam /*\ Ibid., p. 158. 

60. " Kumudadinam tu candradaye /”, Ibid., p. 158. 



(Third Section) 

The Structures and Functions of A Seed Plant 

It appears from the study of plant-life as treated in the Jama 
Agamas that in the more primitive plants the basic functions , 1 common 
to most green plant cells, may all occur in a single cell, but in the 
higher plants cellular specialization has occurred. The Jainacaryas 
differentiate the several parts-root (mula), stein (khamdha), leaf 
(patra), etc . 2 of a plant. The evolution of conducting tissues (gudhasira 
and ahiruym ) 3 and the specialization of regions or the body have 
enabled plants to survive on land and to grow to large size. Since 
these higher seed plants are the most widespread and familiar as well 
as the most useful plants for man, the Jainacaryas have dealt with some 
of the details of seed-plant structure and certain functions localized in 
particular parts of the plant. 

The Roots and Its Functions 

The most obvious function of the root is to anchor 4 the plant and 
hold it in an upright position; to do this, it branches and rebranches 
extensively through the soil . 5 The second and biologically more important 
function of the root is the absorption of water and minerals 0 from 

1. Sutrakrtanga II 3.; LokaprakaSa I, 5th Sarga.; Tarkarahasyadipika, Tika on V. 49, 
pp 157—15 

2. Rukkhajoniesu rukkhesu malattae kamdattae kharhdhattae tayattae salattae 
pavalattae pattattae pupphattae phalattae biyattae viuttamti /”, Sutrakrtanga, II. 
3.4b.; “ Mulaggapirebaja kamda taha khariidhabijabnaruha /”, Gommatasara 

( Jivakanda ), V. 186, “ Kariidassa va malassa-.challl Sanariitajiya patteyajiya 

tu tanukadari /” Ibid., V. 189; “ Etesi nam mula vi asamkhejjajiviya, Kamda 
vi Khamdha vi taya vi sala vi pavata vi / Patta patteyajiviya puppha anegajiviya, 
phala egatthiya /” Pannavana, Vanassaikayajivapannavana, 40, p. 17. 

3. “ Gudhachiragam pattani sacchlram jam ca hoti nicchiram / , 

Pannavana, Vanaspatikayajivapannavana. 54, 84, p. 24. 

“ Gudhasirasamdhipavvam samabhamgamahirum ( ragarii) ca / chinnaruham / 
sadharanam sarlram,” etc., Jjvavicara, 12. 

“ Gudhasirai-ariidhipavvam *amabhamgamahlruyam ca chinnaruham / 

Saharanam sarlram tavvilariyarii ca patleyam /”, Gommatasara i Jiva., v. 187 ). 

4. “ Mulam syat bhamisambaddham tatra kandah sama^ritah / 

Taira skandha iti mitho bljantah syuryutah same //’ Lokapraka^a I. 5.107. 

5. Ibid. u . . 

6. Bhagavati Sutra, 7.275.; “ Te Jiva tasim nanavihajoniyanam pudhavinam sinelia- 
maharemti /” Sutrakrtanga II, 3, 43.; “ Mularii syat bhumisambaddharii tatra 
kandah samSiritah / Tatra skandha iti mitho bljantah same /’% v, 107. Atah 
prtbvlgatarasamaharanti same, apyami / Ysvat phalani pu ? pastham bijani phala- 
samgatam”, v. 108. Lokaprakas a I, 5.107-108. 
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the soil and the conduction of these substances to the stem ( khamdha ). 7 
In some plants, for example, aluka 8 (sweet patato ), mulaka (radish), 
etc., the roots 9 have still another function as storage places for large 
quantities of food. 

The Environment of Roots : Soil 

The soil ( prthivikaya ) 10 provides a solid, yet penetrable foundation 
in which plants can anchor themselves and also serves as a reservoir 
for the water and minerals" needed by plants for their growth. The 
soil is another major ecosystem containing a large number of different 
kinds of animals, bacteria and plants 12 that comprise an interrelated 
biologic complex. 


I he Stem and its Functions 

The stem 13 which in a tree includes trunk, branches and twings" 
is the connecting link between the roots, where water and minerals 
enter the plant, and the leaves , 15 which manufacture food. The Vascular 
tissues of the stem are continuous 15 with those of root and leaf and 
provide a pathway for the exchange of material. The stem and its 
branches support the leaves so that each leaf is exposed to as much 
sunlight as possible. Stems also support flowers and fruits 17 in proper 
position for repro duction to occur. The stem 18 is the source of all leaves 

7. Ibid ; Lokaprakasa I, 5.107-IC8. 

8. “Alue niulae ca, siriigabere taheva ya /”, Uttaradhyayana Sutra, 36-96.; 
Gomrratasara (Comm.), v. 186, Jivakanda (ginger, termeric, etc. are roots). 

9. Ibid.; Utpala, etc. are born of roots, which function as storage places. See 
Lokaprakasa, 5.151; ’Jttaradhyayana, 36.95. Bhagavati, 9.33.385; 1 |-(l-8;-tl6; 
Panna v ana, 51 ( Se kirii jalaruha ). 

10. “ Pudhavijoniya pudhavisariibhava ... .pudhavisu rukkhattae viuttariiti /”, 
Sutrakrtanga, II. 3.43.; Lokaprakasa, 5.107-108. 

11. “ Te jiva tesim pana'ihajoniyanam sinehamahareriit / te jiva aharemti pudha- 
vinam teusariram vausariram vanassaisariram/” Sutrakrtanga II. 3.43; Lokaprakasa 
5 107-8. 

12. Sutrakrtanga II. 3. 

13. " Kamdsttae khamdhattae tayattae salattae pavalattae /” Sutrakrtanga II. 3.46. 

Mule kamdc kharfidhe taya ya sale pavalapattc ya / pupphe palabie viya 
patteyaria jivajhanairii//”, vide Lokaprakasa, 5.77.; Pannavaiya, 4), pp. 17-18.; 
“ M ulakanda - skandha - patradi gatajiva samkhyapramanani ca ”, Gommatasara, 
(Jivakanda), v. 189, 

14. Ibid. 

15. Ibid. 

16. Ibid.; Bhagavati, 7.3.275; Lokaprakasa, 5.107-108. 

17. Ibid. 

18. Sutrakrtanga II. 3.43; Rhagavati. 7.3.275; Pannavana, 41, pp. P-18; Lokaprakasa 
5.77; 5. 107-108. 
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and flowers produced by a plant, for its growing points produce primordia 
of leaves (kisalaya ) and flowers ( puspa ). Roots and stems are some¬ 
times confused, for many kinds of stems grow underground 19 and some 
roots 20 grow in the air. Fern and grasses 21 arc examples of plants that 
have underground stems called rhizome in Botany. These grow just 
beneath the surface of the ground and give rise to above-ground leaves. 
Thickened under ground stems , 22 adapted for food storage, called tubers 
in Botany, are found in plants, such as, suranakanda, vajrakanda, 
patato , 23 etc. An onion bulb is an underground stem ( kamda ) 24 
surrounded by overlapping tightly packed scale leaves. Roots and stems 
arc structurally quite different. Siems, but not roots have nodes (parva ) 25 
which give rise to leaves. The tip of stem ( agra ) 26 is naked unless it 
terminate in a bud. 

Plant stems are either herbaceous 27 or woody . 28 The soft, green, 
rather, thin herbaceous stems are typical of plants called annuals in 
Botany. Such plants start from seed ( bija ), 29 develop, flower and produce 
seeds within a single growing season, dying before the following winter. 
Another type of herbaceous plant is the biennial , 30 which has two-seasons’ 
growing cycle. During the first season, while the plant is growing, food 

19. “ SavVau Kamdajal Suranakariido ya vajjakamdo ya / Allahal'dda ya taha addam 
taha allakaccuro 88 Sattgvavi, Virall kumari taha thohari galo ia / up to Alu 

taha pindalu haravariiti./”, Vide Lokaprakasa, 5.88-92; Ultaradhyayana 

Satra 36.97, 98. 99. e. g. Siirana (Arum campanulatum ) 

20. Adventitious roots of Banian tres which issue from its branches. Gaduci’s 
( Gulanca ) roots ( advantitious ) grow in air, Jlvavicara, v. 12. 

21. Trna, Uttaradhyayana Sutra 36.94; Bhagavatl, 21. “ Sediya bhattiya 

hottiya dabbha kuse pavvae ya podaila / Ajjuna asadhae rahiyam^e suya veya 
khire tuse / Erandahe kurinimde kukkhada sumthe taha vibhahgu ya / Mahuratana 
lunaya sippiya bodhavve sumkalitana ya // ”, Pannavana. 47.35, 36. 

22. Lokaprakasa. 5.88 §2. 

23. Uttaradhyayana Sutra, 36.97-98: Vide Lokaprakasa, 5.88-9. 

24. Ibid., Ultaradhyayana Sutra, 36.97; Gommatasara, Jivakanda, 18, (Comm.) V. 186. 

25. Uttaradhyayana .Sutra, 36.95; Parva ( node), Pannavana 46, 33-34, p. 19; Gomma¬ 
tasara, v.. 186. ( Jivakanda ); Lokaparakusa, 5.81,98; “ Vrksa Guccha Gulma 
latasca vallyM^ca parvagascaiva /” (98). 

26. Sutrakrtanga II. 3.43; Gommatasara, v. 16.6; “ Mulaggaplrebaja kamda taha 

khamdhabijabliaruha / Sarhmuccima ya bhaniya patteiahantakaya ya /” (186) 
Bhagavatl, 6.7. 4f>; : 1.2.691. 

27. Rice, etc.; Sali vihl godhuma javajava kala masara tilamugga / Masa nipphava 
kulattha alisamda satinn palimamtha ” Ayasi Kusumbha Koddava kamgu ralaga 
varasgmaga ko usa // sana sarisava mulagj biya ja yava anna tahapaggarg // 
Pannavana. 50, 42.43, pp. 20-21; Lokaprakasa, 5.54-55. Setpadi 

28. Lokapraka£j, 5.79, 96. 

29. Pannavana, 50.42-43; Lokaprakasa, 5.54-55; Bhagavatl, 6.7.246; 21.2.691. 

30. Lokaprakasa 5 89; Jlvavicara 10. 
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is stored in the root. Then the plant dies and is replaced in the second 
growing season by a second top which produces seeds. Carrots ( gajjara ) 31 
and Suranakanda 32 are examples of bennials quite different from the 
herbaceous annuals and bennials are the woody perennials, which live 
longer than two years and have a thick tough stem 33 or trunk, covered 
with a layer of cork. A tree is a woody-stemmed perennial that grows some 
distance above ground before branching and so has a main stem or trunk- 
curved straight, long, etc . 34 A shrub 35 is a woody perennial with several 
stems of roughly equal size above the ground line. 

The Leaf and Its Function 

The Jainacaryas do not throw much light upon the structure and 
function of leaf of plant except the following things: The leaf may be 
endowed with Ksira (a waxy cutin ?) or may not be so ( nihksiram ) 
and may have fine veins ( gudhasiram ) and their invisible joints ( parvas ) 
in between two half parts of it , 36 i. e. “the upper and lower layers of 
the leaf epidermis filled with thin walled cells, called mesophyll, which 
are full of chloroplast .” 37 

Each leaf is a specilized nutritive organ whose function is to carry 
on photosynthesis . 38 Leaves are generally broad and flat to present a 
maximum surface to sunlight. 

Leaves 39 originate as a succession of lateral outgrowths called 

31. Ibid ; Jivavicgra (3.) Ibid. 

32. Sutrakrtanga II. 3; Uttarudhyayana Sutra, 36.94 ( Comm. ); Pannavana, 13 15; 
( Rukkha ), 41, 16-18; “ Ankulla jambunimbamrah, etc. up to Sapuparnae 
dadhiparna 1”, etc. Lokaprakasa, 5.100-103; Pannavana, 40.13->5. 

33. Lokaprakasa 5.40. ( Utkatah Kamtakaih kecit); “ Yatra skandhakandamutasakhasu 
khalu Viksyate / Tvaca sthulatara kasthat Sa tvacanantajivika //79//”; “ Yatra 
niulask^ndhakandasakhasu drSyarc sphutam / Tvaca Kanlyasl Kasthat sa tvak 
pratyekajivikae //96//’\ Ibid., 5.79, 96. 

34. Lokaprakasa, 5.40. 

35. Uttaradhyayana Sutra, 36.94; Gulina (shrubs). It brings forth twigs or stems 
instead of stalks, e. g. Navamalika Josminum Simbac, Kanovira, etc. 

36. “ Gudhachiragam pauam sacchlrarh jam ca hoti nicchiram / 

jam ri ya panatthasamdhim anamtajivam vivanahi /”, Pannavana. 54.7.25. 

“ Saksiram Vapi nihkslram patram gudhasiram ca yat / 
Alaksyamanapatrarddhadva>asandhl ca yadbhavet //”, LokaprakaSa, 5.84. 

37. Biology p. 126, 

38. Bhagavatl Sutra, 7.3.275. 

39. “ Mulatrse -pavalattae pattattae pupphattae phalattae biyattae viuttamti /”, 

Sutrakrtanga II. 3.->7; “ Patta patteyajlviya //”, Pann ivana, 40; 

“ Blje ca yonihhute vyutkramati s«iva Janturaparo va / Mulasya Yasca karta 
. sa leva tatprathamapatrasya//”, LokaprakaSa, 5.6:; “ Sa eva nirvarttayati malarii 
patram tathadimarh / Mulaprathamapatre ca tata evaikakairke //”, Ibid. 5.65; 
“ Savvo vi kisalao khalu uggamamano anamtao bhanio /”, Vide LokaprakaSa 5, 
p. 361; Pannavana, 54.98. 
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primordia (Kisalaya) from the apical meristem at the tip of the stem 
(agra ). Each outgrowth undergoes cell division, growth and differentia¬ 
tion and finally a miniature, fully formed leaf is produced within the 
bud (arikura ). 40 In Spring and Summer the leaves grow rapidly, forcing 
apart the bud scales and largely by the absorption of water, unfold, 
enlarge and reach their full size . 41 Many leaves have no meristematic 
tissue and thus do not live long. 

TRANSPIRATION 

Nothing is clearly stated by the Jainacaryas about transpiration. 
It may occur in all parts of the plant exposed to the air as it is 
lomaha in 42 but most of it occurs in the leaves according to Botany . 43 

The suction force 44 connected with transpiration pull contributes to 
the economy of the plant by assisting the upward movement of water 
through the stem by concentrating in the leaves the dilute solutions of 
minerals absorbed by the roots 45 and needed for the synthesis of new 
vital force and by cooling the leaves. 

The Movement of Water 

The ascent of sap( rasa ) 46 is brought about by the suction force 
which is connected with transpiration pull and root pressure . 47 Root 
pressure is the positive pressure of the sap in the ducts at the junction 
of root and stem, generated by the hypertomicity of the sap in the 
roots to the water in the surrounding soil. 

In Spring and Summer 48 before leaves have been formed, root pressure 
is the sole cause of the rise of sap. Once leaves have developed, the 
continued ascent of water is brought about largely by the process of 
the suction force which is connected with transpiration 49 pull. Modern 
Biology explains this thing in this way that “ the constant evaporation 
of water from the cells of the leaf and the production of osmotically 
active substances by photosynthesis combine to keep the leaf cells 

40. “ Sudgacchan prathamsnkurah /”, etc. Lokaprakasa, 5.74. 

41. Bhagavatl 

42. Brhatsangraham, vv. 181, 182, 184. 

43. Biology, p. 128. 

44. Lokaprakasa, 5.32, 33, 34.; 5 107, 108. 

45. Ibid. 

46. Lokaprakasa, 5.32, 33; 5.107-108. 

47. Ibid. 

48. Lokapraka'a, 5.32, 33; 5.107, 108. 

49. Biology, p. 128. 

J. B.-10 
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hypertonic to the sap in the veins. They constantly draw water from 
the upper ends of the Xylem vessels and this tends to lift the column 
of sap upward in each duct.” 50 

“ Transpiration provides the pull at the top of the column, and 
the tendency of the water molecules to stick together, carrying this 
force through the length of the stem and roots, results in the elevation 
of the whole column of sap.” 51 

The Storage of Food 

It is stated in the Jaina Agama 52 that a green plant consumes 
more food in particular season (rainy season), while it takes less food 
in some seasons (winter or autumn, spring and summer). Each plant 
must therefore accumulate food reserves to tide over periods when 
photosynthesis cannot occur. Food stores may be deposited in leaves, 53 
stems 54 or roots. 55 

Leaves serve as temporary depots for food, but they are not suitable 
for long-term storage, for they are too easily and too rapidly lost. The 
stems of woody perennials 50 serve as storage places for large amounts 
of food; other plants utilize underground fleshy stems 57 for the purpose. 
The most common storage organs are roots, 58 for, being underground, 
they are somewhat protected from climatic changes and from the prying 
eyes of animals. Plants also deposit rich stores of food in their seeds 50 
to provide energy for the development of the embryo until the new 
plant has developed a functional root, stem and leaf. Such seeds rich 
in plant food are an important source of food for man and other animals. 


50. Biology, p. 128. 

51. Ibid., p. 128. 

52. Bhagavati Sutra, 7.3.275. 

53. Kuriib rd, Jivavicara, V. 12. 

54. All Kandas, Surana, etc. bulb, etc. Bhagavati 7.3.276; Vide Lokaprakasa 5.88; 
Pannavana 54.53. 

55. Raddish, Carrot, etc. - Bhagavati 7.3.276; 8.3.314. 

56. Vrksa, mango tree, Bhagavati 21.8.691, etc. Pannavana, 40. 

57. Surana, etc. Bhs. 7.3 276. Pannavana, 40. 

58. Carrot, radish (Bhs. 7.3.276) etc. Jivavicara 8; Lokaprakasa 5.89 P. 132. 

59. Rice, etc., Bhagavati Sutra, 6,7.246; Pannavana, 50, P. 20. 



( Fourth Section — A ) 

Types of Plants 

According to Jaina Biology, there are two types of plants, viz. 
subtile ( Suksma) and gross (badara ),* and both of them are either 
fully developed (paryaptaka ) or undeveloped (aparyaptaka ). 2 The 
gross and fully developed plants are of two kinds : either many have 
one body in common (sadharanasanra) or each has its own body 
( pratyekasarira ). 3 Those which severally have their own body ( pratyeka- 
sarira ) are of many kinds , 4 such as, trees, shrubby plants , 5 shrubs , 0 
big plants , 7 creeping plants , 8 grass , 9 palpms , 10 plants of knotty stems or 
stalks , 1 11 mushrooms , 12 water plants, (jalaruha ), annual plants ( osadhi ), 13 
and herbs , 14 etc. 

Those plants of which many have one body in common are of many 

1. “Duviha vanassaijiva, suhuma bayara taha /”; Uttaiadhyayana Sutra, 36.92. 
Jlvabhigama Sutra, p. 42; “Vanassaikaiyae duviha pa. tam.-Suhuma Vanassai- 
Kaiya ya bsyara-vanassai kaiy<j ya/”; “Vanassaikaiya duviha pannatta, tamjaha 
Suhumavanassaikaiya ya badaravanassatikaiya >a/”, Pannavana, 1.35., Vanassai- 
k a y a j i va p a n na va n a. 

2. “Pojjattamapajjatta evameva duha puna /”, Uttaradhyayana Sutra. 36 92; Jlvabhi¬ 
gama Sutra, p. 42; Pannavana Sutta, 1.36. 

3. “Bayara je pajjatta, duviha te vijahiya / Saharanasarira ya, pattega ya taheva ya /” 
Uttaradhyayana Sutra 36 93; Jlvabhigama Sutra, p. 421; Pannavana Sutra, 1.37. 

4. “Pattegasarira 4, neg ha te pakittiya Rukkha guccha ya gumma ya, laya vail! 
tana taha Balaya pavvaga Kuhana jalaruha osahi-tina / Hariyakaya le bodh^vva, 
pattegai viyahiya /*’ Uttaradhyayana Satra, 36.94-95; Jivabhigama Sutra, p. 44; 
Pannavana Sutra, 1.38. 

5. Guccha: it is explained to denote such plants from the single root or bulb of 
which come forth many stalks, c. g. Vrntaka, Soianum Melongena, Vide S.B.E, 
Vol. XLV, p. 216, Jacobi. 

6. Gulma, similar to the preceding class, but bringing forth twings or stems, instead 
of stalks e. g. Nwamalika Jasminum Sambac, Kanavira, etc. 

7. Lata, as lotus, Pandanus, etc. 

8. Valll, as gourds piper, betel, etc. 

9. Trna, grass. But of the two examples given in the commentary, Gunjaka is not 
in our dictionaries, and Arjuna denotes usually a tree, Termanalia Arjuna, 
Vide S B.E. XLV, p. 216. 

10. Valaya, so-called from their foliation. 

11. Parvaga. as sugarcane. 

12. Kuhana ( bhumipoda ), plants which cause the earth to burst, as sarpacchatra, 
mushroom (toad-stool). 

13. Seeds, such as rice, etc., annual plants. 

14. Haritakaya, such as, tanduleya, etc. 
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kinds , 15 such as, Aluya 16 (white patato), Mulaya 17 (radish), ginger , 18 
Harili, Sirili, Sassill, Gavai, Keyakandali , 19 Onion, garlic, Plaintain 
tree, Kunduvvaya , 20 Lohinlhuya, Thihuya, Tohaga, Kanha , 21 Vajjakanda, 2 - 
Saranaya , 23 Assakanni . 24 Slhakanni, Musundhi, Turmeric, etc. and many 
others like them . 25 


GROSS PLANTS 
Vrksas ( Trees) 

According to the Jaina Agamas, there are two kinds of trees, viz. 
ekasthika (single-seeded) and bahubijaka ( many-seeded ). 20 

Ekasthika is of many kinds, such as, Nimba 27 (the Nimb or Neemba 
tree-Azadirachta Indica), Amba ( Mango tree, Mangifera Indica ), 
Jambu ( Black berry tree, Eugenia Jambulabum ), Kosamba 28 ( Kosamra, 
Schleichera oleosa), Sala (Sala tree-Shorea Robusta), Tala (Palmyra 
tree), Ariikolla (the plant Alangium-Hexapetalum), Pilu (Salvadora 
persica ) Selu ( Cordia Myx), Sallaki (Boswellia Tharifera or serrala or 
Mayanahala Pinus Longifolia), Moyai (Mocaki-Moringa ptery gosperma 
or Salmali-Bombax Malabarica ), Maluya ( Malura-Aegle Marmelos 
or Feronia Elephantum), Baula (Bakulo tree-Mimusope Elengi), 
Palasa ( Butea Frondosa ), Kararhjs ( the tree Pongania glabra ), Puttamjiva 
(Jiyaputa-Roxburgh!), (A) Rittba (Sapindus Detergens), Bahedaga 
(or Bibhelaka-Terminalia Belerica), Haritaga (Haradae-Terminalia 
Chebula ), Bhallaya (the Acajou or Cashew-nut tree or the marking nut 

15. “The Plants in the following list are. according to the commentary, mostly 
bulbs, well known in the countries where they grow. Many of them are not in 
our dictionaries. I give the Prakrit form of their narms, and note the Sanskrit 
equivalent when it can be identified.”; Jacobi, S.B.E., XLV, p. 216. 

16. Aluka, Amorphophallus companulatus. 

17. Mulaka, radish. 

18. Uttaradhyayana Sutra, 36.96. 

19. 44 A various reading has for the last two words (which might be differently 
divided, apaikkeikandali. The Kandall. the plantain tree, occurs in the next 
line again Jacobi. S.B.E. XLV, p. 216. 

20. A Various reading is Kundambaya., Jacobi, Ibid. 

21. Krishnakanda, Nyamrhaea Rubra. 

22. Vajrakanda of the Sanskrit Koshas, Jacobi, S.B.E. XLV, p. 217. 

23. Surana, Arum Campamumatum. 

24. ASvakarna is a tree. Vatika Robusta. Vide S.B.E. XLV, p. 217. 

25. Uttaradhyayana Sutra, 36.99; Pannavana, 1.54, pp. 21-22. 

26. Bhagavatl Sutra, 8.3.324. ” Rukkha duviha pannatta / Tariijaha-cgatthiya bhublyga 
ya /”, Pannavana Sutta, 1.39; Jivabhigama Sutra, p. 44. 

27. Bhagnvati Sutra, 22.2.692, 

28. Nighantu, Prathama Vrksakanda, V. 123, p. 68, Hcmacandra 
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tree, esp. acid quicea for medicine), Umbehariya (Ficus glomerata?), 
Khira (or Khirini-Ascelpia rosea, Mimosakauki or a Glomerous fig- 
tree), Dhayai (Woodfordia floribund or Grishlea Tomentosa), Piyala 
(the tree Buchanania Latifolia, in Bengal commonly called Piyal), 
Puiya or Puikaramja ( Caesalpinia Bonducella ), Nivayaga ( Pongamia 
glabra), Senahya or Senha ( Slaksana- Bauhinia Tomentosa or Caesal¬ 
pinia), Pasiya 29 (a kind of tree), Sisava ( Sinisapa-the ttee Dalbergia 
sissoo), Asana ( Terminalia Tomentosa), Punnaga ( Nagakesar-Mesua 
ferrea or Roxburghii), Nagarukkha(a kind of tree), Sivana (Sivanni = 
Sriparna-premna Spinosa or Longifolia or Omelina arborea), Asoga 
(the tree Jonesia Asoka ), and besides others like them . 30 

Their roots, bulbs, stems, barks, branches and twigs are inhabited 
by innumerable bacteria, their leaves have single bacterius each; their 
flowers arc the habitats of many bacteria and their fruits are single - 
seeded. For this reason these trees are called Egatthiya ( Ekastgika ) 31 
( monocotolydonous ?). 

There are stated to be many kinds of Bahubijaka trees (many- 
seeded trees), such as, Atthiya (Asthika = Guava), Tinduga or Timdu 
( Diospyros embryopteris-Ebony ), 32 Kavittha ( Kapitcha-Kothi, many- 
seeded plant, Feroma Elephantam), Ambadaga (Amrataka-Spondias 
mangifera or the hog drum tree), Mauliriga ( Matulunga, Citrus medica, 
the citron tree), Billa ( Bilva, Aegle Marmelos), Amalaga (Phyllanthus 
Emblicus ), Phanasa (Jack fruit or bread fruit tree-Artocarpus Integri- 
folia), Dadima (the Pomogranate tree, Punica granatum), Asottha or 
Asattha (Asattha-Ficus religiosa), Umbara (Udumbara-Ficus glomerat ) 
Vada = Vata (the Banyan tree-Ficus Bengalensis ), Naggoha ( Nyagrodha, 
Ficus Bengalensis ), Namdirukkha (Nandivrksa, Ficus retusa, or Cedrela 
Toona), Pippali (ri) ( Pippal tree, the sacred fig tree, Ficus Religiosa), 
Sayari (Satavari, Asparagus Racemosus), Pilukkharukkha (plaksavrksa 
-Fig tree-Ficus Infectoria), Kaumvariya ( Kadumvaria-the opposite 
leaved fig tree-Ficus opposite folia), Kucchumbharika or Kutthumbhari 
( Kustumbharika-Coriandrum Sativa), Devadali (Luffa echinata), 
Tilaga ( Tilaka tree-Clerodendrum ), Lauya (Lakuca Artecarpus Lacucha), 

29. Bhagavatl Sutra, 22.2.692. 

30. Bhagavatl Sutra, 21-1.692 to 22.2.692; Pannavana, 1.40, p. 17; Jlvabhigama 

Sutta, 1.40, p. 17. 

31. Bhagavatl Sutra, 8.3.324; Jivabhigama Sutta, p.45; Pannavana Sutta, I, 40, p. 17. 

“Etesi nam mula vi asamkhcjjajiviya, kariida vi khamdha vi taya vi sala vi 

pavala vi / patta patteyajiviya, puppha anegajiviya phala egatthiya / settarii 

egatthiya /”. (zx) Bhs. 8.3.324; Pannavana 1.45. 

32. Bhagavatl Sutra, 22.3*692; Pannavana, 1.41, p. 17. 
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Chattoha (Chatrangha-Pterospermum Suberifolium), Sirisa (Sirisa - 
Mimosa sirisa ), Sattavanna or Sattivanna (Saptaparna, Alstonia 
Scholaris, Sevcn-lcaved tree ), Dahivanna ( Dadhiparna, a kind of many- 
seeded plant), Loddha (Symplocos Racemosa), Dhava (Anogeissus 
Latifolia), Candana (Sandal tree-Santalum Album), Ajjuna, Arjuna- 
the Terminalia Arjuna), Niva (Nipa), ( Nauclea Kadamba, or Antho- 
cephalus Cadamba) Kucluga or Kudaya ( Kutuja, Hotarrhena antidysen- 
teriea or a kind of tree), Kalamba or Kayariiba ( Convolvulus repens 
or Nauclea Cadamba ) and besides others like them . 33 

Their roots, bulbs, stems, barks, branches and twigs are asamkhya- 
tajivika ( the habitat of innumerable bacteria); their leaves are pratyeka- 
jivika (i. e. each leaf is inhabited by single bacterius; their flowers 
are inhabited by many bacteria and their fruits are many-seeded. For 
this reason they are called Bahubijaka . 34 

Gocchas ( Shrubby Plants ) 

There are stated to be many kinds of Gucchas, such as, Vaimgani 
( Vrntaki-brinjal ), 35 Sallai ( Sallaki, Boswellia serrata ), Bodai ( Potaki ?,. 
a species of plant), Kacchuri (Kacchara-cow hedge plant, Mucuna 
pruriens ), Jasumana (a species of shrubby plant), Rubi (Robu-the 
castor oil plant, Ricinus communis), Adhai (Tuber, Cajanus indicus), 
Nil! (Indigofera tinctoria), Tulsi ( Ocimum sanctun ), Maulimgi (citrus 
medica Katthumbhari (species of shrubby plant), Pippaliya (piper 
longum), Atasi (linseed, Linum Ultissimum), Billi (or Billa, Asa 
Foetida?), Kayamai (Kakamaci, Solanum nigrum), cuccu (Churich, 
a kind of vegetable plant), Padola ( Patola, Trichisanthus cucumerina 
or Trichosanthes Dioeca ), Karhdali ( Crinum diffusum ), Baucca ( Bakuci, 
Psoralia corylifolia ), Vatthula (a fibrous green plant), Badara (Bora, 
Zyziphus jujuba), Pattaura (Pattura Amaranthus Paniculatus or 
Achyranthes Triandra ), Siyauraya ( Setura?, Mulberries -Morus Indica ), 
Javasaya (the China rose plant or Hibiscus plant or Hibicus rosa pinensis ), 
Niggumdi (Nirgundl, Vitex negundo ), Akka (Arka, the plant calotripis 
Gigantea), Tuvari (Cajanus Sativa), Adhai (Cajanus Indicus), Talauda 
( Talakota, a shrubby plant), Sana ( Sana, Crotalaria Juneda ), Vana 
( Vanira ?,Salix tetrasperma ? ), Kasa ( Sachharum spontaneum ), Maddaga 
( a kind of shrubby plant), Agaghadaga ( a kind of shrubby plant), Sama 

33. Bbagavati Sutra, 2?.3.692; Jlvabhigama Sutta, pp. 45-46; Pannavana Sutta, I. 41, 

p. 17. 

34. Bhagavati Sutra, 8,3.324; Jlvabhigama Sutta, p. 45; Pannavana Sutta, I. 1.41, 

pp. 17-18. 

35. Bhagavati Sutra, 24.4.692. 
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(Panicum species), Simduvsra (Vilex trifolia, five-leaved chaste or 
tree), Karamaddae (Karamardaka-Carissa Carandus), Addarasaga 
(a kind of shrubby plant), Karira (Capparis asphylla), Erava n a (a 
kmd of shrubby plant), Mahittha (a kind of shrubby plant), Jaulaga 
(a kind of shrubby plant), Mala (Malati, Jasminum grandiflorum), 
Parili(a kind of shrubby plant), Gayamarini (a kind of shrubby 
plant), Kucca (a kind of shrubby plant), Kariya (a kind of shrubby 
plant), Bhamdi ( Rubia cordifolia), Javai (a kind of shrubby plant - 
Jastmnum grandiflorum ), Keyai ( Ketaki, the tree Pandanus Odorativimus) 
Gamja (Gunja-Abrus precatorius), Padala (Steriospermum Chelonoides),’ 
Dasi ( Barleria cristata ), Amkolla ( Alangium Salvifolium Syn, Alangrum 
Lamarku) and besides others like them . 30 

G U L M A S ( Shrubs) 

Gulmas are of many kinds, such as, Seriya ( Saireyaka, Barleria 
grandiflora, priomtis), Nomaliya ( Navamslika, Jasminum Sambac ?), 
Koramtaya (Barleria prionitis species), Bandhujivaga (Pentapctes 
phoenicea), Manojja ( a kind of shrub ), Pnya ( Curcuma Aromatic), 
Pana (the betel plant), Kanaira (a kind of gulma), Kujjaya (Rosa 
moschata ), Sinduvira ( Vitex trifolia ), Jai (Jsti Jasminum auriculatum ) 
Moggara ( Jasminum species), Juhiya ( Yathika Jasminum auriculatum)’ 
Malliya ( Mallika, Jasminum Sambac ), Vasanti (Hepatag bengalensis), 
Vatthula (a kind of shrub), Kacchula (Longzedoary, Curcuma 
Zedoaria ?), Sevala ( Saivala-Ceratophyllum demersum-Saivala plants), 
Gariithi ( Granthila ? a kind of gulma), Magadantiya ( a kind of Gulma ), 
Campagaiati (Campakajati, plumeria or Michelia Campaka), NavamyJ 
(a kind of Gulma ), Kunda (a kind of Jasmine-Jasminum multiflorum 
or pubescens), Mahajati (Gaertnera Racemosa) and besides others 
like them . 37 


LATA (Vines or Creepers) 

There are many kinds of vines, such as Padmalata (a kind of lotus 
plant-Lotus Nelumbo nucifera), Nagalata (a kind of creeper, Piper 
Betle or Betel), Asogacampakalata ( a kind of creeper ), Cotalata (a 
kind of creeper), Vanalata (a kind of creeper), Vasantilata (a kind 
of creeper), Atimuktakalata ( Madhavitata, Hiptage Bengalensis), 
Kundalata (a kind of creeper), Samalata (a creeper) and others like 
them . 38 It seems the cree ps of different species of flower plants. 

36. Pannivana, I, 42, p. 18. 

37. Pannavana Sutta, 1.43, p. 19. 

38. Pannavan5 Sutta, T, 45, p. 19. 
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VALLl ( Creeping Plants ) 

There are many kinds of Vallis, such as, Pusaphali { a kind of 
creeping plant), Pasha ( a kind of creeping plant), Tumbi ( Bottle Gourd 
-Lagenaria Vulgaris ), Tausi ( Trapusa, Cucumis sativus ), Padala (Patola, 
Trichisanthus cucumerina), Pariicaguliya (Pancangulika Ricinus communis 
which has 5-lobed leaves), Nailya (Nalika, Indivari latayaiii nadisake 
( naluka or Nalita, Arum coloeasia), Kaniguya (Kamguka, Panicum 
miliaceum), Kadduiya (a kind of creeping plant), Kakkodai ( Kakadl, 
Cucumber, Cucumis Sativus), Kariyallai (Momordica Charantia), 
Subhaga (a kind of Valli), Kuvadha ( ya) (a kind of Valli), Vagali = 
Vagulipati ( Buchaniania Latifolia ?), Pavavalli (a kind of Valli), 
Atimuttaya ( Madhavilata,, Hiptage madablota), Nagalata (A kind of 
Valli), Kanha ( Piperaceae-Piper longum ), Suravalli ( Rollerea Tinctoria 
?), Sanghatta (a kind of Valli), Jasuvana (a kind of Valli), 
Kuvimdevalli (a kind of Valli), Muddiya (Mrdvika? Munakka, Vitis 
Vinifera ), Appa ( a kind of Valli, the red lotus type ), Bhalli ( Semacarpus 
Anacardium), Chiravirali (Ipomoea digitala = Ksiravidari ?), Jiyanti = 
Jivanti ( Lcptodania ) reticuta), Govali ( Gopavali Gopa plant, Sanseviera 
Roxburghiana), Pani (a kind of Valli), Masavali (a kind of Valli), 
Gufijavalli (Abrus Precatorius), Vacchani (a kind of Valli), Sasbindu 
(a kind of Valli), Gottaphusiya (a kind of Valli), Girikannai (Girikarnika 
= Clitoria ternatea), Maluya Malura (a kind of sweet patato plant or 
Aegle Marmelos), Amjanai (a kind of Valli, Hardwickia pinnata), 
Daha-Phullai (a kind of Valli), Kagani (a kind of Valli), Mogali 
(hedge, a kind of Valli), Akkaboindi (a kind of Valli) and besides 
others like them. 39 

PARVAGAS ( Knotty Plants ) 

There are many kinds of Parvagas, such as. lkkhu ( Iksu, Sugarcane, 
Saccharum Officinarum ), Ikkhuvadi (Iksuvatika, saccharum officinarum- 
the common yellow cane ), Virana ( Andro-pogon Muricatus), Ekkada 
(Sesbania aculeata), Bhamasa (a kind of knotty plant), Sara (Sara, Eragrostis 
cynosuroides), Vetta (cane, calamus Rotang or Fasciculatus), Timira 
( Tavariya, a kind of Parvaga), Sataporga (sataporaka, a kind of Sugar 
cane), Nala ( Amphidonax - Karka 8-12 feet high or phragmites Karka), 
Vamsa (Varhsa, bamboo cane, Bambus, araudinacea), Velu(Venu? 
Dendrocalamus strictus), Kanaka (a kind of Bamboo or Dhamtnro ) y 
Kamkavamsa (a kind of Bamboo), Cavavariisa (Capavariisa, a kind of 
Bamboo ), Udaka ( a kind of knotty plant), Kudaka ( a kind of Bamboo, 
Kuda Varhsa found in Bangladesa), Vimaka (Vimacamda, probably it 


39. Pannavana Sutta, I, 45, p. 19. 
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is Andropogon acicubilus ), Kamdavelu ( a kind of knotty plant), Kallana 
(a kind of knotty plant), and others like them. 40 

Trnas ( grasses ) : 

Trnas (grasses) are of many kinds, such as, Sediya (a kind of 
grass-Cassia Jona), Bhattiya (a kind of grass), Hottiya (a kind of 
grass), Darbha (a kind of grass - Eragrostis cynosuroides), Kusa 
(Kusa grass -Poa cynosuroides), Pavvana (a species of pot-herb), 
Podaila ( Pharagmites Karka or a species of reed -Saccharum Spontanum ), 
Ajjuna (Arjuna-a kind of grass, Termanalia tomentosa ?), Asadhaka 
(a kind of grass), Rohiyamsa ( a kind of grass, Cymbopogon Schoena- 
thus ), Suya ( Sosa ?, Cassia orientals ), Veya ( Calamus Rotang ? ), Khira 
(a kind of grass), Tusa (Termanalia Bellerica), Eranda (Ricinus 
communis), Kuruvinda ( Cyperus rotundus Linn, nut grass), Kakkhada 
Suntha (a kind of grass), Vibharigu, (a kind of grass), Mahuratana 
(a kind of grass), Lunaya ( Portulacaea oleraces lim), Sippiya ( a kind 
of grass), Sumkalitrna 41 (a kind of grass), and others like them. 

VaLAYAS (palms) : 

There are many kind of Valayas, such as. Tala (Palmyra tree), 
Tamala (Tamala tree, Cinnamomum Tamala ), Takkali (Pictorius or 
Premna integrifolia or Pigmenta acris), Teyali (Tetali = a species of 
palm), Sara (a kind of Palm), Sarakallana (a kind of Palma), Sarala 
(a species of pine, Pinus longifoila), Javati (a kind of Palma), Keyai 
( Pandanus odoratissimus), Dhammarukkha or Cammarukkha (a kind 
of Palm or the Parchment tree). Bhnyarukkha ( Bhurjavrksa ?), Betula 
utilis, a kind of Palm), Hingurukkha (Ferula alliacea, Asafoetida), 
Lavarigarukkha ( Lavanga tree, Caryophyllus aromaticus, the clove tree), 
Poyaphali (Pugaphali, the areca nut tree, Araca catechu. Betel nut 
palm ), Khajjuri (the date tree, Date Palm, Phoenix Sylvestris ), Nalieri 
( Cocoanut tree), 42 and besides others like them. 

HARIYA 43 (Harita, Herbs): 

There are many kinds of herbs, such as, Ajjoruha (Divyausadhi, 
a kind of herb), Vodana (a kind of herb), Haritaga (a kind of green 
herb ), Tandulejjaga ( Tanduliyaka, Amarantus Polygamous ), Tana ( any 

40. Ibid., 1. 4 6, p. 19. 

41. Pannavana Sutta, !, 47, p. 20; Bhagavatl Sutra, 21.6.691. 

42. Bhaga\atl Sutra, 8.3.324; 21.6.691; 22.1.692. 

43. Pannavana, 1.48, p. 20. 

J. B.-ll 
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gramineous plant, a kind ol' herb), Vatthula (a fibrous green plant, a 
kind of herb, Vastuka Chenopodium album? ), Paraga ( a kind of herb ), 
Majjara (Plumbago Rosea or Termanalia Katappa), Pai (a kind of 
herb ), Billi v a kind of herb ), Pillakka ( Spinacea oleracia ), Dagapippall 
(a kind of herb), Davvi (Darvi, Berberis asialica Roxb), Sottniyasaka 
(a kind of herb), Mandukki ( Brahmi, Thyme leaved cratiola or 
Hydrocotyle asciatica ), Molaga ( Raphanus Sativus ), Sarisava ( Mustard, 
Brassica species), Ambilasaka (a kind of hero), Jiyariitaka ( Jivantaka, 
a parasitical plant, a kind of pot-herb, Cocculus Cordifolius), Tulsi 
( Ocimum Sanctum ), Kanha ( Krsna ? - Black pepper ? ), Urala ( a kind 
of herb), Phanijja (Phanijjaka ocimum Basilicum), Ajjaka (Arjaka, 
orthocyphon palidus ), Bhnnaka ( a kind of herb ), Coraga ( Anegelica 
glanca), Damanaga (Damanaka, Artemisia Sieversiana), Maruyaga 
( Marubaka, Sweet marjoram, Origamum marjoram or Ocimum Basilicum), 
Sayapupphi ( Peucedanum graveolens or Crotalaria Spectabalis ), Indivaar 
(a kind of herb), and others like them. 44 

OSAHI (Annual plants): 

There are many kinds of Osahi (annual plant) such as, Bali 
( oryza Saliva), Vihi (a kind of rice) Godhnma (Wheat), Javajava 
( a kind of barley ), Hordeum Vulgarae ( a kind of barely), Kalaya 
(a kind of pulse - Lathyrus sativa), Masura ( Lentil ), Tila ( Sesamum ), 
Mugga ( Phaseolus, Mungo), Masa(akindof pulse, Phasecolus radiatus), 
Nipphava 45 ( Rajasimbi, Dolichos lablab ), Kulattha ( Kulthi, Dolichos 
unifiora ), Alisarhda 46 (Cabalaka prakarah, Vigna Catnaga, Varbati), 
Satina ( Vatana Tubarcane, a kind of peaze, Pisum Arvense ), Palimamtha 
(Matar, Vrttacanaka, a kind of annual plant), Ayasi (Linseed, bhangi, 
Lioum usitatissimum), Kusumbha (Latta, Carthamus tinctorious), 
Koddava ( Kodrava, Paspalum Scrobicutalium), Kangu (Millet, a kind 
of parric seed, Panicum miliaceum), Ralaga (Kanguvisesa, a kind of 
annual plant), Varasamaga ( Varatta, a kind of annual plant), Kadusa 
or Kadusaga 47 ( Kodravisesa, a kind of annual plant), Sana (flax), 
Sarisava ( Mustard ), Malaga ( radish ), Biyaka ( Pteroearpus, marsupium) 
and others like them. 48 

44. Pannvvana, 1.49, p. 20. 

45. Nipphava is also called valla. See Brhatkalpa Sutra Bhasya, 5.6049. According to 
Jacobi, it is Dolichos Senesis (Jain Sutras XLV, p. 3 7 4 ). 

46. According to Werer, Alismdaga was a grain imported from Alexandria after the 
name of which it is called Alisamdaga, See Indian Antiquary, Vol. XIX, 
Jaina Section. 

47. The Mahabharata, refers to Karadusaka as best corn ( Mbh. III. 193.19). 

48. Pannavana Sutta, I. 50, pp. 20-21; See Bhagavati Satra 6.7.249; 21.2.693. 
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JALARUHA (Water-plants or Aquatic plants) : 

There are many kinds of Jalaruhas (water plants), such as, Udaka 
(a kind of lotus), Avaka (a grassy plant growing in marshy land, 
Blyxa, Octandra), Panaga (a kind of fungus born in water), Sevala 
(algae), Kalambuya (Kalambuka, Convolvulus repens, or Ipomaea 
aquatica), Hodha (Hatha? Jalakumbhika ), the westerlattuce, (Pisti 
Stratiotes ), Kaccha ( Kaksa, a kind of water-plant, Termanalia Belle- 
rica ?), Bhani (a kind of water-plant), Utpala (Lotus, Nymphaea 
Caerubea ), Padma (a kind of lotus), Kumuda (Water lily, Nelumbium 
Speciosum ), Nalina ( Water-Lily - Nelumbium Speciosum species), 
Subhaga (a kind of water-plant, Glycine Debilis, Cyperus Rotundus), 
Sugandhika (a kind of blue or white water-lily), Pondarika (a variety 
of lotus, white lotus), Mahapondarika (a variety of lotus, of large 
size), Sayapatta ( Satapatra, a kind of lotus having hundred petals), 
Sahassapatta (a kind of lotus having thousand petals), Kalhara (red 
lotus), Kokanada (a kind of red lotus), Aravinda (a kind of lotus), 
Tamarasa ( a kind of lotus ), Bhisa ( a kind of water-plant), Bhisamunala 
(a kind of water-plant), Pokkhala ( Puskala or Puskara, a kind of 
lotus ), Pokkhalatthibhae ( a kind of lotus ), and others like them. 49 

KUHANS (Plants which cause the earth to burst) 50 : 

There are many kinds of Kuhana, such as, Aya ( a kind of Kuhana), 
Kaya (a kind of Kuhana), Kuhana (mushroom-Toad-stool), Kunakka 
( a kind of Kuhana ), Davvahaliya ( a kind of Kuhana, Darvaharidra ? ), 
Sapphaka (a kind of Kuhana), Sajjaka (a kind of Kuhana, Shorea 
robusta ? ), Sittaka (a kind of Kuhana), Vamsi (a kind of Kuhan, 
Bambusa araudinacea ? ), fvahiya ( a kind of Kuhana), Kuraka ( a kind 
of Kuhana) and besides others like them. 51 

The above mentioned plants severally have their own respective 
bodies (pratyekasarira ). 52 

Trees are of various shapes ( nanavihasamthana ); their leaves are 
ekajivika (i. e. each leaf has got one soul ); the stems ( Skandhas ) of 
palmyra tree (Tala), Pinus longifolia ( Sarala) and cocoanut tree 
(Nalieri) are also inhabited by one soul in each. 53 Just as the vatti 
(light or lamp) made of mustard seeds mixed with sticky thing exists, 
just so, the collection or combination of the bodies of pratyekasarira- 

49. Pannavana Sutta, 1.51, p. 21. 

50. e. g. Sarpachatra, mushroom (toad-stool). 

51. Pannavana Sutta, 1.52, p. 2.; JlVabhigama Sutta, p. 46. 

52. Ibid. 

53. “ ^anavihasamthana rukkhanam egajiviya patta / Khamdho vi egajlvo tala-sarala 

-nalierlnam //44//” f Pannavana 1.53, p. 21; JlVabhigama Sutta, p. 46. 
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jivas exists. 54 Or just as Tilapapdis ( Sesamum Cakes) made of many 
tilas (grains of Sesamum seeds), exist, just so the collection (or 
combination) of the bodies of pratyekasarirajivas remain 55 together. 

Plants have also been grouped into three types on the basis of the 
number of beings or bacteria existing in their respective bodies, viz. 
Sarhkhyatajxvika (the plant in which there live countable bacteria), 
Asamkhyatajivika ( the plant in which (there) reside innumerable bacteria) 
and Anantajivika (the plant in which (theie) live infinite bacteria). 50 
Under the first type there come the following plants, viz. Tala ( palmyra 
tree) up to Nalieri ( cocoanut tree), while under the second type 
( asariikhyata jivika) there are two kinds of plant, viz. ekasthika (one 
seeded plant) and bahubijaka ( many-seedea plant), e. g. Nimba, Amra, 
etc. are one-seeded, while Asthika (guava), Tinduka ( Diospyrosembr- 
yoteris), Daclima ( Pomogranate), etc. fall under the second variety 
(bahubijaka). 57 The third natural order (anantajivika) consists of the 
following plants, viz. Aluka ( white Patato ), Mulaka (radish ), Singavera 
(ginger), upto Musundhi and others like them. This classification of 
plants is scientifically sound when considered in the light of modern 
Biology. 58 

SADHARAXASARIRAVADARAVANASPAT1KAYIKAS 
( Gross plant bodies beings having Common body ) 

There are stated to be many kinds of Sadharanasanrabadaravanas- 
patikayikas, such as, Avaka (a kind of grassy plant growing in marshy 
sand, Blyxa. Octandra Rich), otherwise, called Saivala), Panaga (Panaka- 
fungus or a kind of Arum), Sevala ( Saivala = algae ), Lohini ( Rohini = 
Soyida febrifuga?), Mihu (a kind of medicina/ plant), Thihu ( a kind 
of plant), Asakannl (Asvakarni = Dipterocarpus or the tree Vatica 
Robusta ), Sihakannl ( Sirhhakarnl=a kind of plant), Siumdhi ( Simumdhi 
= a kind of plant, the shrub Arbus pricatorius ), Musumdhi (a kind of 
plant), Ruru ( a species of fruit tree), Kaihduriya ( Kundarika = a kind 
of plant), Jam (a kind of plant or Jiru Cuminum cyminum), Chiravirall 
(a kind of plant, Ksiravidarika, having kanda, Ipomaea digitata?), 
Kitthiya ( Kitti = a kind of plant , Halidda (Haridra = curcuma 
longa ), Sringavera ( adu =gingcr), Aluga ( Batata = pataloo ), Mulaga 
( Mfila, radish), Kambu ( Kambuya = a kind of plant), Kanhakadbu 

54. “ aha sagalasarisavanarii silesamissana vzttiya vatu / patteyasarlranam taha 

hi iiiti sarirasaiiighaya //4*//’\ Pannavana, 1.53.45. 

55. “Jaha va tilapappadiya bahiehim tilehi samhita samti / Patteyasasiranarii taha 

homti sarirasaiinhaya //46//”, Ibid., I. 53.46, p. 21 

56. Bhagavatl Sutra, 8.3.324. 

57. Ibid. 

58. Ibid., 7.3.276; 8.3.324. 
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( Kannukkada = a kind of plant), Mahuo ( Madhuka ? - Glyceirhiza 
glabra), Valai (a kind of plant), Mahusirhgi ( Madhusrmgi=a kind of 
plant ), Xiruha ( Niruha = a kind of plant), Sappasuyamdha ( Sarpasu- 
gariida, the ichenumon plant), Chinnaruha ( Galo = Clerodendium phlo- 
moides), Biyaruha (Bijaruha = a kind of plant growing from seed), 
Padha (patba = Cyclea peltata), Miyavalurhki ( Mrga\alumki = a kind of 
plant), Mahurarasa ( Madhurarasa, a species of Glycerrhiza glabra), 
Rayavalli (Rajavalll=Paedaria foetida or Momordica Charantion), 
Pauma i Padm5 = Bharariigi=a kind of lotus), Madhan ( Madhuri ? = 
Foeniculum Vulgarae), Dariiu ( Baliospermum montanum ), Camdi (a 
species of plant), Kitti ( Kitthi = a species of plant), MasapannI 
( MasaparnI=Jangli Adada Glycine Debilis), Muggapannl ( Mudgaparnl 
= Phaseolus Trilobus ); Jiviya ( Jtvika or Jivaka = the plant Jivanti, or a 
species of Pterocarpus marsupium), Rasabheya (Rsabhaka=a kind of 
plant), Rcnuya (Renuka=Vi ex agnus-castus), Kaoli ( Kakoli = Asvaga- 
rhdha = the plant physalis Flexuosa ), Khirakakoh (a kind of plant), 
Bhariigi (Cannabis Sativa), Nahi (a kind of plant), Kimirasi ( Krmirasl = a 
species of plant), Bhaddamuttha iBhadramusta=Motha, a kind ol Cypcrus 
tuberosus), Nariigalai (Lamgalai=Thc Glory lily-Gloriosa Superba), Paluga 
{ Pcluga = a kind of plant), Kinha ( Krsna = a king of plant. Black 
pepper plant?), Paula ( a kind of plant), Hadha ( Hath = Jalakumbhika, 
a kind of plant), Haratanuya ( Haratanuka = a kind of plant), Kanha 
( Krsnakanda, the lotus = Nympbaea rubra), Vajja ( Vajrakanda= a 
species of bulbous plant), Surandkanda (Amorphophallus Campanulatus), 
Khalluda (Khallura=a kind of plant) and others like them. They are 
anantajivika ( inhabited by infinite bacteria). 59 

Trnamula (root of grass), Kandamnla (root of bulb or tuberous 
root), Vamsamula (root of bamboo) are inhabited by numerable, 
innumerable and infinite bacteria. 

The Guccha (shrubs or fibrous root) of Sirhghadaga ( Sriigataka = 
Trapa bispinosa ), is the habitat of many bacteria, its leaves are in¬ 
habited by individual bacterius in each leaf, while its fruits are inhabited 
by two bacteria in each fruit. 60 

There are infinite bacteria residing in the root, bulb, stem, bark, 
branch, twig, leaf, flower, fruit, and seed of the plant or plants which 
break clean (Samabhariga ) 61 in equal part. 

59. Pannavana Suita, I. 54, 1, 47 53. 

60. Ibid., I. 54-2, 54-55. 

61. “Jassa rnolassa bhaggassa samo bhamgo padisae / up to Jassa blyassa bhaggassa 

samo bhaingo padlsai / anamtajlve u se ble, je yava anne tahaviha Ibid., 

I. 54.3, vv. 56-65. 
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There is the presence of limited bacteria (or single bacterius) in 
the roots, bulbs, stems, bark, branches, twigs, leaves, flowers, fruits 
and seeds of the plants which show thread (fiber) inside, when brkoen 
into parts. 02 

If the bark of any root, bulb, stem and branch of a plant covering 
the wood of these parts is thicker than the wood, then it is inhabited 
by infinite bacteria. 63 If the bark of any root, bulb, stem and branch 
of a plant is thinner than the wood of these parts, then it is inhabited 
by parittajivas ( limited bacteria of individual or single bacterius ). 04 

If the circular joint of a plant, when broken, is found to be full 
of much powder like things just as that of dried up earth, it is in¬ 
habited by infinite bacteria. 65 

If the leaf of a plant has unexposed veins of leaf branch, waxy 
cutin or milky substance ( Ksiram ) or no waxy cutin ( nihksiram ) and 
imperceptible joints of leaf branch, it is endowed with infinite bacteria. 66 

Flowers-aquatic and terrestrial (Jalaja and sthalaja ) connected 
with stalk and hollow stalk ( or tuble ) ( Vrntabaddha and nalabaddha) 
are inhabited by numerable, innumerable and infinite bacteria. 67 

Flowers which are connected with stalk (nalika) are resided by 
numerable bacteria. Euphorbia nivuiia ( Nihuya 68 = saihupuspa ) are 
inhabited by infinite bacteria up to those like them also. The bulbs of 
Padma and Utpala ( species of lotus ), Antarakanda (that of Antarapuspa ) 

62. “Jassa mulassa bha^gassa hiro bhamge padlsal / parittajive u se mule, je yava 
anne tahavihg / up to jassa blyassa bhaggassa hiro bhaihge padlsai / parittajive 
u se ble, je ygva anne tahaviha //75//*\ Ibid., 1.54, 66.75. 

63. “ Jassa mulassa katthao challi bahalatari bhave / Anamtajivg u sa chain, ja ygva, 
anna tahaviha //76// up to jlse sgige katthao challi bahulatarl bhave / Anamtajiva 
u Sa challi, ja yava, anna tahaviha //79//’\ Pannivang I. 54, 5, 76-79.; See 
Gommatasgra, Jivakgnda, v. 189, p. 117. 

64. “Jassa mulassa katihgo challi tanuyatarl bhave / Paiittajlvg u sg challi, jg yava 
anna tahaviha //80// up to jlse sgige katthao challi tanuyari bhave / Parittajivg 



6i. “ Cakkagam bhajjamgnassa gamthi cunnaghano bhave / Pudhavisarisena bhcyena 

anamtnjivam viygnahi //84//”, Pannavana I, 5i, 7.84, p. 1 24. 

66. “ Gudhachirgga pattaih sacchlrariiiarii ca hoti nicchlram / jam piya panatthasamdhi 
anamtajivam viyanahi /” Pannavang I, 54, 7, 85. 

67. “ Puppha jalayg thalayg ya veriitabaddhg ya nglabaddhg ya / Samkhejjamasam- 
khejjg bodhavvg anaihtajivg ya //86//” Ibid., I. 54, 8, 86, p. 24. 

68. “Tnorang puspo ane teng jevg bija puspo chhe te anantajivavala hoya chhe ”, 
Prajnapangnuvgda, p. Ii7, Bhagavgndas.; “ jv-ihuyg anamtajiva, je ygva anne 
tahaviha (ft7), Pannavana Sutta I. 54-8, v. 87. 
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and like them Indigofera pancifolia ( Jhilli) are the habitats of infinite 
bacteria, but their stalk and fibre are pervaded by one soul or being. 09 

The bulbs of Onion, garlic, plaintain and Kusumbaka ( Kustumbaka? 
Carthamus tinctorious) arc parittajivas (inhabited by limited or indi¬ 
vidual bacteria) upto those like them. 70 


The stalks ( Vrnta ), external leaves (bahirapatras), pericarps 
( karnikas) of Padma, Nalina, Subhaga, Sogamdhikas, Aravinda, Kokanada, 
Satapatra and Sahasrapatra 71 are pervaded by one soul ( or of one soul 
in each), while their internal leaves ( abbhimtaraga patta), the filaments 
( Kesara ) and seeds ( mimja= Kamal Kakadi) are inhabited by individual 
soul or being 72 in each. 

The eyes (acchirh, i. e. buds), joint ( parva) and circular ring of 
the joint (Balimodao = parimotaka parvanu parivcstana) of Venu 
Dendro calamus Sirictus, Nala ( Phragmites Karka ), Ikkhnvadiya 
(lksuvatika = Saccharum Spontaneum ), Masama-Saikkhu (Samasaiksu = 
a kind of Sugarcane), Ikk.da (Sesbania aculeata), Eranda ( Randa = 
Ricinus communis), Karalcara (a kind of plant), Sunthi (a kind ol 
ginger), Vihumgu (a kind of Vanaspati) Tana (trna = grass) and 
Parvagas (trees having joints ) are of one soul (or single soul) in each. 
Their leaves are pratyekajivika (inhabited by individual soul), while 
their flowers are anekajiva (inhabited by many bacteria ). 73 


Pussaphala (a kind of fruit), Kalimga ( Tarbuca — Cucumis Usitati- 
ssimus or water-melon ), Tumba ( the Gourd Lagenaria vulgaris ), Trapusa 
( Kakadi = cucumber), Eelavalu ( Prunus Cerasus Linn), Valunka ( Valuka 
_ a species of Prunus cerasus), Ghosataka ( Luffa acutangula ? ), Patola 
( trichosanthus, cucumerina ), Tindoka ( Diospyros embryopteris ), Tendusa 
( a kind of plant ) and their Vimta ( stalk ), Samamsa-kadaha ( Samamsa- 
Kataha = fleshy part of fruit = ovary and upper skin of the fruit) are of 
one soul (i. e. pervaded by one soul). Their leaves are pratyekam 
(inhabited by individual bacteria) and also their filamental and non- 

69. “ Paurnuppalinikamde amtarakaritfte taheva jh.llf ya / etc. anamtajivs ego jivo 
bhisa-munale” (88), Ibid., v. 88. 

70. - Palamdu-lhasana kamda ya kariidali ya Kusumbae / Ee parittajiva, je yava 
anne tahaviha” (89), Ibid. v. 89. 


71. 

72. 

73. 


AH are different species of lotus. 

“ P.iumuppala halinanarh subhaga-sogariidhiyana ya /... 
patteyam kesara mimja”, Ibid., vv. 90-91. 

Venu nala ikkhuvadiya masama saikkhu ya ikkaderaiiide / 
pupphaim anegajiVaim ” II (93), Ibid. vv. 92-93. 


Abbhimtaraga patta 
. ..patteyam pattaSm 
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filamental (sakesara and akesara) and seeds (mimja) are resided by 
individual bacteria in each. 74 

Sapphaya ( Sampaka ?, Catharto earpus fistula?), Sajjae ( Sajjhaya = 
a kind of plant), Uvveheliya (a kind of Vanaspati), Kuhana (mushroom ) 
and Kanduka (a kind of Vanaspati = betel nut?) are anamtajiva (in¬ 
habited by infinite bacteria), while Kandukka may be alternately 
anamtajiva and may be parittajiva or ( pratyekajiva) (inhabited by 
individual bacteria) also. 75 

The plant life (or soul) existing in seed in its dormant stage is 
born (or manifests itself) in germinating seed or another soul (or 
life) comes into existence in it. But the soul (or life) which is in 
the root is also pervading the first leaf ( prathama patra ) at this stage 
of the plant’s life, all shoots of the plant, being sprouted, are called 
anantajiva (inhabited by infinite bacteria ). That shoot, while growing, 
becomes parittajiva (inhabited by individual or limited beings or 
bacteria) or anantajiva (inhabited by infinite bacteria). 

There take place simultaneously the birth, formation of bodies, 
receiving of matter and respiration of Sadharanasarirabadaravanaspati- 
kayikas (bacteria having common body). 77 

That which is the receiving of one of Sadharanasarirabadaravana- 
spatikayikas is that of many of them. That which is the receiving of 
many is the receiving of one in short. The common food and the 
common respiration are the common differentia of these common 
( group ) beings having inclusion-bodies 78 ( Sadharanasarira). 

Just as the iron ball, when healed in fire, becomes red like heated 
gold-all got transformed into fire, just so the Nigodajivas (viruses) 
which are also sadharana sariravanaspatikayika should be known in 

74. Pussaphalam kalimgam tumbam tauselavalu Valumkam / Ghosadayam Padolarh 
Tinduyam ceva Tendasaih (94) Vimta samamsa-Kadaharii eyairii borhti egajivassa 
patteyam pattaim sakesaramake 5 aram mirnja //” (95). Pannavana SQtra, 1.54. 8, 
vv. 94-95. 

75. “Sapphae sajjae uvvehaliya ya Kuhana Kamdukke / Ee anamtajiva Kariiclukke 
hoti bhayanau//” (96), Ibid., v. 96. 

76. * Jonibbhue ble jivo vakkamai so va anno Va / jo vi ya mule jivo so vi ya patte 
paclharraiae/'” (97), “ Savvo vi kisalao Khalu Uwgamamano an imtao bhanio / 
So ceva vivaddhamto hoi paritto anamte va//” (98), Ibid., 1.54.9, 97-98. 

77. “Samayaih Vakkariitanam samayam tesim sariranivvatti / Samayarii anuggabanam 
samavam iisasa-nisase//” (99), PannaVdna Sutra I, 5 10, 99. 

78. “ Ekkassa u jam gahanam bahunam Saharananatam ceva / Jam bahuyanarii gahanam 
samasao tam pi eggassa//” (100), “ Saharanamaharo Saharanamanuyanaga hanaih 
ca / Saharanajivanam Saharanalakkanam eyaih /” (101), Ibid., vv. 100, 101. 
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or dry season and germinate only with the advent of the next favourable 
growing season. 52 A prolonged period of dormancy usually occurs only 
in seeds with thick or waxy seed - coats which render them impenetrable 
to water and oxygen. 

The life of some higher plants exists within the cover of seeds in 
state ot dormancy to be awakened at a proper time and season under 
the favourable conditions. The life persists within the protective seed - 
coat for certain period, resisting against all the forces of the natural 
phenomena. In due time and season this dormant life springs up, 
bursting asunder the seed-coat and beings to grow gradually into a full 
plant like all beings, though in its immobile state, due to the transfor¬ 
mation within itself. 53 

The length of time that a seed will remain viable and capable of 
germination varies greatly. The viability of the cereals, such as, Sali, 
Brihi, Godhuma (Wheat), etc., if preserved in a well-protected 
granary, lasts in the minimum for an antarmuhurta and in the maximum 
upto three years, that of pulses, such as, Kalaya ( a kind of pulse ), 
Masura (lentil), Mung (Phaseolas Mungi ), etc., for an antarmuhurta 
in the minimum and five years in the maximum and that of Alasi 
(linseed), Kusumbhaka ( Carthamus tinctorious ), Kodrava ( Paspalum 
scrobicutalium ), Kangri (millet or a kind of parric seed ), Sana 
( flax ), Sarsapa ( mustard seed ). Malaga ( radish seed ), etc., for an 
antarmuhurta in the minimum and seven years in the maximum, pro¬ 
vided they are stored up scientifically. After the specified periods their 
lespective viability withers away and the seeds become unseeds without 
having germinating capacity. 54 


This evidence of Jaina Biology regarding viability of seeds finds 
support in modern Biology in this way. ‘'Willow and poplar seeds 
must germinate within a few days of being shed or they will not 
germinate at all; 55 seeds of the evening primrose and of yellow 
dock were able to germinate after seventy year>'\ 56 There arc authentic 

52. Bhagavati, 15.1.544. It throws light upon the germination of sesamum seeds 
with the advent ot favourable growing season after the uprooting of the Sesamum- 
plant by Gosala Mankhalisutta. 

53. Bhagavati Sctra, 15.1.544; See Plant Autographs and their Revelations, Sir J. C 
Bose, 1927. 

54. Bhagavati Sutra 6.7.246. 

55. Biology, p. 186. 

56. Ibid. 

J.B.-14 
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records of lotus seeds germinating 200 years after being shed. 07 The 
ability of a seed to retain its germinating power depends on the 
thickness of the seed - coat, on a low water content, and on the pres¬ 
ence of starch rather than fats as stored food material. Dormant seeds 
are alive and do metabolize, though at a very low rate. 58 

The reference to Jonibbhne bic ( embryonic seed ), hypocotyle 
(first radicle = mula ), cotyledons ( prathamapatras ), epicotyle ( prath- 
ama Kisalaya) and its development of growth (vivaddhamta), their 
simultaneous birth, formation of plant body ( samayam vakkamtanam 
samayam tesim sanranivvatti ), receiving of matter ( warmth and 
moisture, etc.) and respiration ( samayam anuggahanam samayam 
usasa-nisase ) 59 suggests that germination is initiated by warmth and 
moisture and requires oxygen. The embryo and endosperm absorb 
water, swell and rupture the seed-coats ( Uggamamana). 00 This frees 
the embryo and enables it to resume development ( Vivaddhamta ). 

After germination the hypocotyle ( mula ) elongates and emerges 
from the seed - coat ( vakkamai). “The primitive root or radicle grows 
out of the hypocotyle 01 and since it is strongly and positively geotro¬ 
pic, it grows directly downward into the soil/’ 62 “The arching of the 
hypocotyle in a seed such as the bean pulls the cotyledons (i.e. prath¬ 
amapatras) and epicotyle (kisalaya or amkura ) out of the seed-coat 
and the epicotyle, responding negatively, to the pull of gravity grows 
upward. 03 The cotyledons ( prathamapatras ) digest, absorb and store 
food from the endosperm, while within the seed. The Cotyledons of 
some plants shrivel and drop off after germination; those of other 
plants become flat foliage leave. The cotyledons contain reserves of 
food that supply the growing seedling (kisalaya) until it develops 
enough chlorophyll to become independent. The stem (skandha ) and 
leaves ( patras ) develop from the epicotyle ( first Kisalaya ). 04 

57. Ibid. 

58. Ibid. 

59. “ Jonibbhue bic jivo vakkamai so Va anno va / Jo vi mule jivo so vi ya patta 
padhamatae” //97 // 44 savvo vi kisalayo khalo uggamaniano anariitayo bhaui / so 
ccva vivaddhamto hoi paritto anamto va // 98 //” “Samayam vakkarh tanam 
samayam tesim sanranivvatti / Samayam ;.nuggahanam samayam usasa-nisase //99// 
Pannavana 1.54, 9-10, 97-9 

60. Ibid. 

61. Biology, p. \bl. 

62. Ibid. 

63. Biology, p. 187. 

64. See above the embryonic development of plant. 
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Evolutionary Trends in the plant kingdom. 

As we glance back over the many types of plant life cycles that 
are found from algae to angio-sperms, a number of evolutionary trends 
appear to be evident. One of these is a change from a population that 
is mostly haploid individuals to one that is a most entirely diploid- 
an evolutionary trend toward a greater size and importance of 
the sporophyte 65 and a reduction in the size of the gametophyle 
generation. 


65. Sutrakrtanga II. 3.43 



THIRD CHAPTER 


ANIMALS AND THEIR CLASSIFICATION 
( First Section ) 

Classification of Animals : Lower Invertebrates 


INTRODUCTION 


To catalogue the vast array of animals the Jainacaryas have used 
a classification system of animals based upon observation of similari¬ 
ties of structure 1 , sense-organs 2 , mode of origin 3 and development . 4 In 
the study of taxonomy they have differentiated superficial and accid¬ 
ental similarities from the significant fundamental ones. Homologous 
structures 5 of various animals ( which arise from common rudiments 
and are similar in basic plan and development ) have been distingui¬ 
shed from analogous structures 6 ( which are similar in function ). 
Accordingly the arm of a man, the wing of a bird, the fin of a fish 
are homologous 7 , with basically similar structural plan and similar 


3. 


E. G. Catuspadas ( quadrupeds ) Egakhura ( Solidungular ), Dukhura ( Biungular), 
Gamdipaya ( Muliiuiigular), *nd Sanapphaya (animals having toes with nails); 
Parisarpas ( reptiles) - Bhujaparisarpas (those which move on arms) and 
Urahparisarpas ( those which move on breast); LJttaradhyayana Sutra 3t>; 179- 
181; Pannavana I. 69, 70; 1-76.; TattvarthSdhigama Sutra II. 24 
Bhagavatl, 1.5. 48-49; 2.1. 83-84; 9. 32. 375; 20. 1. 663; 24 17. 708-712. 
Uttargdhyayana Sutra, 36. 1“7; 136, 150-155, Pannavana Sutta, 1. 56, 57, 58, 

(1-91, 92-138. “Krrr.yadinaih pipilikadinarii bhram<iradlnaih manusyadinarii ca / 
yathasamkhyarnckaikavrddhani Indriyani bhavanti yathakramam / Tad yatha 
krmyadinaih apadikantipurakagandupada - sahkba - suktika - sarnbuka - jaluka - 

prabhrtinarh sparsanarasanendriye bhavatah I.sesanam ca Tlryag-yonijanaih 

matsyoragabhujanga - paksicatuspadanam sarvesam ca narakamanusyadevanain 
pancendriyani /” Tattvarthadhigama Sutra. II. 24. 

Bhagavatl 7.5.282; 9.32.375; Uttaradhyayana Sotra 36.170; 

JiVabhigama Sutra 1.33. 

( Sarhmucchima ). 

( Sarhmucchima ). 

( Sarhmucchima ). 

( Sarimiuchhima and 
Gabbhavukkamtlya). 


Pannavana Sutra, 


1.56 

1.57 

1.58 
1.68 
1.75 
1.84 

Tattvarthadhigama 1.85 
Suira II. 34 


4. Ibid. 

5. Arms of man, wings of birds, fin of fish are homologous; Tattvartha Sutra 
II. 34. 


6. Wings of bat and bird are analogous structures. 

7. Pannavana I. 92,138 ( Manussa ) t 1.86 ( Khchacara ); 1.62-63. 
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embryonic origins 8 . Structure of animals may be both homologous and 
analogous, e. g. the wings of birds and bats 9 have a similar structural 
plan and development, as well as the same function . 10 

Because all animals have essentially the same problems to solve 
in order to survive, there is basic unity of life among them. 

The Bas s For Animal Classification According to Jaina Biology. 

According to Jaina Biology, the main divisions of the animal 
kingdom, the phyla, are differentiated by basic characteristics which 
usually are not unique for a single phylum, but occur in unique com¬ 
binations in various ones. Some factors basic to the determination of 
an animal classification are as follows : 

(a) The presence or absence of cellular differentiation * 11 and 
the presence of sense-organs-two to five-sense-organs . 12 Animals may 
be either single-celled, e. g. krmi 13 ( the protozoa ), or composed of 
many kinds of cells, specialized to perform particular tasks in the 
body’s economy, e. g. higher animals and man having five sense-org¬ 
ans . 14 In all the higher animals, cells are differentiated and specialized. 
Besides, animals may be either two-sensed 15 or three to five-sensed . 16 

(b) The type of body-symmetry, whether spherical 17 , radial 18 or 
bilateral . 19 Animal bodies may be organized to one of the three types 
of symmetry. 

8. Pannavana 1.68, 75, 84, 85, 91, 92 ; Tattvarthadhigama Sutra II. 34 

9. Wings of Cammapakkhi and Lomapiikkhi; Pannavana 1.86. 

10. Ibid., ( Wings of bats and birds have the same function). 

11. Most of the two-sensed animals have one-celled body, e.g. krmi (worm), 
while five-sensed animals have cellular differentiation; 

12. Bhagavati Sutra, 1.5. 49’; 2.1. 8 5-84; 9. 32-375 ; 20 1.663; 24.17.108-12. 

Uttaradhyayana Sutra 36.127; 136: 150-155 Pannavana Sutta, 1.56, 57. 58, 61-91, 
92-138. ; Tattvarthadhigama Sutra II. 24. 

13. Uttaradhyayana Sutra 36.128 ; Pannavana 1.56 ; Tattvarthadhigama Sutra II. 24. 
(Krmyadinam, etc.) 

14. Pancendriyas ...» Uttaradhyayana Sutra 36.155 ; 170, etc. ; 

Tattvarthadhigama Sutra II. 24. 

15. Uttaradhigama Sutra 36.128 ; Pannavana Sutra 1.56 ; Tattvarthadhigama Sutra 

II. 24 

16. Uttaradhyayana Sutra 36.155 ; Pannavana Sutta. 1.61-91 ; 1.62. 

17. A few of the lowest animals have this typ; of spherical symmetry. 

18. In radial symmetry two sides are distinguishable, a top and a bottom, as in a 
starfish. 

19. Human brings and all higher animals have ; bilateral symmetry, in which only 
one special cut will divide the body into two equal halves, e.g. the body of a 
man has bilateral symmetry anterior and posterior, dorsal and ventral sides. 



110 


Jaina Biology 


(c) The number of modes of origin, generation, e. g. Sammorcc- 
hima 20 ( generatio aequivoca or asexual reproduction) and Garbhavyu- 
tkrantika 21 ( generation from the womb, sexual reproduction )-andaja 
( Oviparous generation ), Jarayuja ( Viviparous ) and potaja ( vivipar¬ 
ous generation without the placenta ). 22 JSome of the metazoa ( higher 
animals ) have only two embryonic cell layers or germ layers-an 
outer ectoderm and an entoderm, e. g. jarayujas and potajas . 23 

(d) The presence or ibsence of segmentation . 24 The members of 
several phyla arc characerized by the fact that their bodies consist of 
a row of segments , 25 each of which has the same fundamental plan, 
with or without variation, as the segments in front and behind. In 
some segmental animals, such as, man and most vertebrates the segm¬ 
ental character of the body is obscured . 26 In man the bones of the 
spinal column-the Vertebrae - are among the few parts of the body 
till clearly segmented. 

(e) Unique features : There are only a few structures that belong 
exclusively to one phylum of the animal world, e. g. vrseikas (scorpi¬ 
ons ) 27 alone have sting cells (nematocysts); although many kinds of 
animals have a nervous system, only the chordates to which man be¬ 
longs, have a dorsally located, hollow nerve cord . 28 

In Jaina Biology, animals are also classified according to the 
environment in which they live, e. g. Jalacara ( aquatic ), Sthalacara 
( terrestrial ) and Nabhacara or Khecara ( aerial ), 29 but same of them 
are found in only one type of habitat; the members of certain phyle 

20. Uttaradhyayana Sutra. 36.170 ; Bhagavatl Sutra, 7.5.282; Jivabhlgama Sutra, 1.33 
Pannavana. 1.56, etc. 

21. Uttaradhyayana Sutra, 36.170. : Bhagavatl, 7.5.282. ; Pannavana* 1.68 etc. 

22. Tattvarthadhigama Sutra. II. 34 (Potaja); see also Bhagavatl, 7.5.282 for 
Amdaja and Potaja. ; Jivabhigama, 3.1.96. 

23. Tattvarthadhigama Sutra, II. 34. 

24. c. g. Krmi has no segmentation, whereas' Pipilika (ant) upto man ; i. e. some 
higher Invertebrates and the Vertebrates have segmentation. 

25. e. g. the body of Nupurka (Neura) (earth worm. Annelids has got several 
segments, each having the same fundamental plan. 

26. The segmental character of the body of man is obscured by the covering of 
the skin. 

27. Tattvarthadhigama Sutra, II. 24. ; Pannavana, 1.58 (vicchuta ). 

28. Snayu (nharu), See Kalysnakaraka. 3.2, which mentions 9C0 nerves la human 
body (Snayu) ... nava ... Satani”) 

29. Bhagavatl Sutra 7.6.282. ; Jivabhigama Sutra 1.34. ; Pannavana Sutra 1.61. ff. 
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always live in the sea 30 , while the members of others are always para 
si tic 31 and so on. 

Lower Invertebrates 


According to the Jaina Agamas, the movable beings are of three 
kinds, viz. (1) the fire-lives, (2) the wind-lives and (3) those with 
an organic body. 33 They ( the first two) are further sub-divided 
into subtile and gross animals and developed and undeveloped. 33 Mov¬ 
able beings 3 * with organic bodies ( i. e. animals ) are of four classes, 
viz. (1) those possessing two sense-organs, (2) those with three organs 
of sense, (3) those with four sense-organ and (4) those with five 
sense-organs. 35 That is to say, they are classified into these groups by 
counting the senses, actually determining the life-habits. The two- 
sensed animals upto the four-sensed animals come under the Inver¬ 
tebrate-lower and higher, with problems of terrestrial and aquatic 
life, while the five-sensed animals including man fall under the cate¬ 
gory of the Vertebrate of modern Biology. 


The Phylum Protozoa 


The subtile undeveloped two-sensed animals, c. g. Krmin 3 ', etc. of 
Jaina Biology come under the species of the protozoa of the Lower 
Invertebrates, i. e. single-celled animals that comprise the first phylum. 
They are functional complex, even though some appear to be relatively 
simple structurally. Almost all two-sensed animals like protozoa of 
modern Biology live in water, from small rain puddles to the ocean. 37 
Some live in damp soil, in the film of water that surrounds each 

30. Pannavana ( Sthanapada 1 1.5*. ; e. g. Samuddalikkha. 

31 Sutra krtansa, II, 3.27; SBE XLV, p. 295. ; “Ihegatiya Salts .. ..nanav.hanam 
' tasathsvaranam poggalsnam sarlresu va. sacittesu vs, acittesu vs. anuscyattse 
viuttamti 1”, Sutrakrtanga II. .'.58. 

32. Uttaradhyayana Sutra, 36.107. 

33. Ibid. 36.108, 117. 

34. Ibid. 36.126. 


35. 

36. 

37. 


Ibid. 

Uttaradhyayana ?u*ra 36.128. 

Pannavana 1.163. Two-sensed animals live in water-places like Agada ( a small 

water-place), Talaya ( Tadsga = pond ). Nadi ( river , Daba (Uke), Vavj 

( a large oblong pond ), Pukkharini ( pond ), Dihiya ( Dighika - big tan ) 
Gunjaliys ( a large water-place), Sira (lake or water-pools ), Sarapamti (rows 
of water pool ). Sarasarapamtiya (many rows of water pools ), Bila t hole of pit), 
Bilapamtiya ( rows ofBilas ), Ujjhara ( fountain or spring) Nijjhara (waterfal ), 
Cillala (a third of water place), pjllala (a kind of Jalasaya), appma, a in 
of Jalasdya), Vappina ( a kind of Jalasaya ? ) Diva ( Dvipa = island ) and 

Sumudda (sea). 
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article of soil 38 ; others live parasitically in the blood and tissue fluids 
of animals 39 or plants, e. g. Kuksikrmi 40 or Krmi 41 , etc. 

Animals with two organs of sense ( touch-taste ) are of two kinds : 
subtile and gross. Both are developed or undeveloped. 42 They are of 
many kinds, such as, Krmis (They arise from putrefying dead bodies) 

( Sava-Susruta; of Sarire Kiyad velantararii samutpannanam krrnyadmam 
katham caitanyam-Gunaratna, T.R.D. Jainamatam ); from decomposing 
curd or milk (e. g. Varsasu ca svedadina anatidaviyasaiva Katena 
dadhyadyavayava eva calantah putanadi krmirupa, upalabhyante-Jay- 
anta # Nyayamafijari, A. 7, Bhutacaitanyapaksa ), pulakimiya (a kind of 
worms born in paynpradesa), Kucchikimi 43 (Kuksikrmi born in Kuksi 
intestine or hypoconaria worm in animal blood or tissue fluids of 
animals), Neura 44 ( Nupura = earth worm, Annelid ), Somarigala (a spe¬ 
cies of two-sensed beings), Alasa (a small poisonous animal), 45 
Maivahaya ( Matrvahaka ), 4G Vasimuha ( Vamsimukha worms having 
chisel like mouth curculionidoce ), Suimuha (Sucimukha worms having 
a needle-like face), Gojaloya (a two-sensed being), Jaloya 46 ( Jalauka, 
Luches Annelids), Jalauya ( Jalauka a kind of leech ), Sippiya (shells) 47 , 
Samkha (Conchifera, Lamelli-branchiata ) 48 , Samkhanaga (very small, 
conch - like animals), Ghulla Ghullika = two-sensed being), Khulla 
( a kind of two-sensed being ), Khulla ( a kind of two-sensed beings, 
laghavah sankhah small conch-shells, etc.), Varada ( Varatah Kapardaka, 
a kind of two-sensed beings, courie ), Sottiya 50 suklika (pearl-mussels, 

38. Ibid 

29. Pannavna 1.56. 

40. Ibid. 

41. Uttara. 36.128 ; T. S. II. 24. 

42. Uttara. 36.127. 

43. Krmayah Kosthapurisadiva§pasambhavah-Dalvana ; T. S. If. 24. 

44. Nopuraka (Ring-like), with pendan*s, Vermes with unsegmented lateral appen¬ 
dages, Annelids), comes under the category of Annelids, according to modern 
Biology. It is true that the earthworm ( Neura) is a terrestrial animal, but 
most of the Annelids are marine. 

c 5. Alasa - a small poisonous animal, Petersburg Dictionary, S V. According to 

the Jivavicara Vrttl V. 16, they are earth snakes ( bhunaga), which originate 

in the rainy season when the sun is in Aslesha, i. e. about the beginning of 

July, SBE XLV, p. 219; n. 2. 

46. Matrivahaka. According to the description of the AvacQri, the larvae of 
phrygamae seem intended. According to Jlvavicarav r tti, they are called Kudeli 
in Gujarati, SBE., XLV. p. 219, fn. 3.. Jocabi. 

47. It comes under the category of Annelids. 

48. Some form of Mollusca. 

49. itfamkha belongs to the group of Mollusca, 

50. It comes under the category ef iVloliusca. 
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also thus badaranigodas also, - paryaptakas and aparyaptas also 42 should 
be treated. 

Nigodajivas also are thus of seven classes and all are infinite in 
number from the modal point of view. 43 

Next the Jivabhigama sutta discusses the comparative numbers 
( alpatva-bahutva ) of all types of Nigodas and Nigodajivas from the 
substantial and modal points of view. 44 

These ultra miscroscopic forms of living beings (nigodas) take 
their name from the very fact that they are tiny enough to exist in 
infinite number in common Nigodasarira. 45 Nigodas do not really 
reproduce themselves, but they are reproduced in infinite number by 
the enzymic machinery present in other living cells, as it is suggested 
by the statement that in the common body when one soul dies, there 
is death of infinite souls (with it), (while) when one is born, there 
is the birth of infinite souls there. 40 

Estimates of the size of nigodas have been made in several different 
wajs : The size of lhe body of a fine-bodied and non-developable 
nigoda organism in the third instant after it has taken birth in its 
nucleus (Yoni) is an innumerable part of one ( cubic ) finger ( anguli). 
This is the minimum (bodily size). The maximum size is found in the 
fish born in the last and the biggest ocean called Svayambhuramana of 
the world. 48 

The body of a fine-bodied non-developable Nigoda in a plant body 
is oblong in the first instant of its birth, square in the second instant, 
and in the third instant it contracts and becomes circular ( or spherical). 
In the circular state the dimensions of its body are at the minimum, 
after the third instant it begins to grow, 49 i. e. it varies widely in size. 

42 Miuda P u m bhamte padesatthayae.anamta, evam suhumaniuyavi pajjattagavi 

apajjattbgavi paesatthayae savve anamta evam, bayaraniuyavi pajjattayavi 
apajjaitayavi paesuthayae savve anamta /”, Ibid. 

43. “ Evam niudajivava sattaviha paesatthayae savve anamta /”, Ibid. p. 1000. 

44. Ibid., pp. 1000. 1007. 

45. Ni = Niyjtam. gam = bliQmim, Ksetram, nivasamanantanantajivanam dadatlti 
nigodam /”, Gommatasara, Jivakanda, v. 191, (comm. ). p. 118. 

46. ‘'Jatthekka marai jivo tattha du maranam have anamtanam / Vakkamai jattha 
ckko vakkamanarh tatihanamtanam //”, 95.19L 

47. “ Suhomanigoda apajjayassa jadassa tadiyasmayamhi / anguia asamkhabhagam 
jahannamukkassayam macche //”, Gommatasara ( Jiva ) 94. 

48. Ibid. 

49. Ibid. ( Comm. ), p. 70 

J. B.-13 
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The Jaina view about the size of Nigoda finds support in modern 
Biology to some extent in the following manner : “ Viruses vary widely 
in size; one of the largest-the psiltaccosis virus, the cause of a disease 
transmitted by parrots and other birds-is about 275 millimicrons in 
diameter, and one of the smallest, the one causing foot and mouth 
disease of cattle, is 10 millimicrons in diameter. The electron microscope 
reveals that some viruses are spherical and others are rod-shaped.’' 50 

By the operation of the common (Sadharana) body making karma 
the bodies of Nigodas become group-souled. They are gross and fine. 51 
That is to say, their bodies become group-souled “ like huge colonies 
of viruses” of modern Biology. 52 “Although individual virus particles 
cannot be seen, virus-infected cells frequently contain ‘inclusion bodies’ 
(i. e. group-souled bodies of Nigodas), which are visible with ordinary 
microscope. (These are believed to be huge colonies of viruses. )’’ 53 

It appears from the study of Jaina Biology that some Nigodas like 
viruses parasitize bacteria (earth quadrates and bacteria in plant); 
they are filtrable and will grow only in the presence of living cells- 
in cultures of bacteria, which they cause to swell and dissolve. These 
Nigodas are found in nature wherever bacteria occur-“and especially 
abundant in the intestine of man and other animals ( kuksikrmi ?) ” 
They may be compared with Bacteriophages of modern B.ology. 54 
“Electron micrographs show that some are about 5 millimicrons in 
diameter (they vary considerably in size) and that they may be spherical, 
comma-shaped or they may have a tail and resemble a ping-pong 
paddle.” 55 Some Nigodas like Rickettisias of modern Biology ( resembling 
viruses) will multiply only within living cells. Their cellular structure 
is similar in most respects to that of bacterias already defined. Some 
are spherical, others are rod-shapeci, and they vary in length. This Jaina 
view is supported by Biology in this way that Rickettisias resemble 
viruses in that with a single exception (a non-pathogenic parasite of 
the sheep tick), they will multiply only within living cells. Their 
cellular structure is similar in most respects to that of bacteria. Some 

50. Biology, p. 139. 

5'. “ Saharanodayena nigodasarlra havamtl Samanna / Te puna duviha jiva badara- 
suhumatti vinneya //”, Gommatasara, Jivakancja, v. 191, p. 118. 

5 2. Biology, p. 1 39; Ni = Niyatam, Gam = Bhumim, Ksetram, nivaSamanantananta- 
JiVanam dadatiti nigodam / That which is always the abode of infinite souls 
(/) viruses in huge colonies is called Nigoda. qs., p. 118. 

53. Biology, p. 139. 

54. Ibid., pp. 140-141. 

55. Ibid., p. 141. 
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are spherical, others rod-shaped, and they vary in length from 300 to 
2000 millimicrons. They are larger than viruses and hence are non- 
f'iltrable and just barely visible under the microscope.” 56 

ALGAE (Sevala ) 

According to the Jaina Agamas, the more primitive plants, which 
neither form embryos during development nor have vascular tissues, 
e. g. Sevala 57 (algae) and Panaga 58 (fungus) may be identical with 
Thallophytes of modern Biology. 59 The Thallophytes are classified into 
two kinds, viz. Algae (Sevala) (those that have [chlorophyll and can 
live independently) and Fungi (panaga) 60 (those that lack chlorophyll and 
must live as saprophytes or parishes) ( anusuyattae ). 

Algae are primarily inhabitants of water ( Jalaruha ), 61 -fresh or salt 
water, but according to Biology, “ a few of them live on rock surfaces 
and on the bark of tree. The ones living in such comparatively dry 
places usually remain dormant when water is absent.” 62 

Algae are important food producers by virtue of their tremendous 
numbers, as all of the photosynthesis in fresh water or in the sea is 
carried on by algae. According to Biology, there are many kinds of algae, 
such as, blue-green algae, green algae, brown algae, red algae etc. 63 

Fungi ( Panaga ) : 

The simple plants that lack chlorophyll arc called fungi (panaga). 
The true fungi include rust, smuts, mushrooms, toad-stool, etc. They 
are of five colouis-red, yellow, grey (or cloudy), black and white. 64 

In a fungus, such as, the mushroom ( ICuhana), the mycelium is 
below ground; the mushroom cap that is eaten is a fruiting body that 
grows out from the mycelium. According to modern biology, “Fungi 
are either saprophytic or parasitic and are found universally wherever 
organic material is available; they grow best in dark, moist habitats.” 65 

56. Ibid., p. 142. 

57. “ Panagattae Scvalattae ”, etc.; Sutrakrtanga II. 3.5**; Pannavana, I. 51, p. 21; 
“ Panaga sevala-bhum-iphoda ya /”, Jivavicara 8. 

58. Uttaradhyayana Sutra, 36.103-104; Pannavana 1.51, p. 2l; “ Panaga sevala - 

bhumiphoda ya /”, Jivavicara, v. 8. 

59. Biology, p. 1J5. 

60. Ibid.; Sutrakrtanga, II. 3.55. 

61. Pannavana, I. 5 ; Panaga also is jalaruha. 

6?. Biology, p. 145. 

63. Ibid., pp. 147-152. 

64. Jivavicara, p. 133. 

65. Biology, p. 1 55. 



( Fifth Section ) 

Evolution of Plant Reproduction 

It appears from the study of the Jaina Agamas that in plants, much 
more clearly than in animals, an evolutionary sequence is evident ranging 
from forms, such as, the blue greens (algae)* and bacteria 1 2 which 
reproduce by asexual means, to ones with complicated life-cycles and 
highly evolved adaptations until it is capable of leading an independent 
life. Some of the lower forms, such as, fungi (Panaga) 3 which has no 
reproductive specializations, produce billions of spores so that by chance 
a few will fall in an environment favourable for germination and 
survival. The higher plant may produce no more than a few score 
seeds 4 per plant but each seed has a fairly good chance of growing into 
a mature plant. 

Asexual Reproduction 

According to Jaina Biology, asexual reproduction 5 takes place in 
plant life. Asexual reproduction is characterized by the presence of a 
single parent, one that splits, buds, fragments or produces many spoies 6 
so as to give rise to two or more offsprings. It is stated in the Sntra- 
krtanga that there are, all in all, in the world four kinds of seeds 
( for reproduction), viz. seeds generated at the top (of the plant ), 
(2) at its root, (3) at its knots and (4) at its stem. 7 According to the 
seed and place ( of growth ) of these plants, some beings-born in earth, 

1. Sevala, Sutrakrtanga II. 3.55; Pannavana 1.5J, p. 2; Jlvavicara 8. 

2. For plant bacteria see Bhagavati Satra, 7.3. 276; 8. 3. 324; Uttaradhyayana 
Sutra, 36. 96; Pannavana Sutra, I. 40 ff; Gommtasara ( Jlvankanda ), V. 189, p. 
117; For Earth quadrates see Satrakrtanga, Book I, Bhagavati, 33. 1. 884; 
Uttaradhyayana Sutra 36.70, 84, 92, 108, 117; Pannavana; Gommatasara (Jivakanda) 
89, p. 68; Lokaprakasa, 4th Sarga; v. 25; 5th Sarga, v. I IT. 

3. Sutrakrtanga II. 3.55 ( Panaga ); Pannavana I. 51, p, 21; Jlvavicara 8 “Panaga 
Sevala bhumiphodaya /” 

4. Sutrakrtanga II. 3.43. ( aggabija ) 

5. Satrakrtanga II. 3. 43, “Logamsi cattaii biyakaya cvamhijjamti, tamjaha-aggabiya 
mulablya porabiya khamdhabiya.” The commentators give the reading of the 
Nagarjunlyas. “Nagarjuniyastu pathanti. “Vanassaikana paihcaviha bijavakkamti 
evamahijjai-tamjaha aggamalaporukkhaih-dhablyaruha, chatthavi egemdiya sam- 
mucchima biya jayamte.” Satrakrtanga (comm. ), II. 3-43, p. 94. “Malaggaporeblja 
kaiiida taha khariidhabijabljaruha Sammucchima ya bhaniya patteyanamtakaya 
ya /’\ Gommatasara (Jiva), 196. 

6. Sutrakrtanga II. 3.4'. 

7. Ibid., II. 3 43. 
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originated in earth, and grown in earth, having it in their birth, origin, 
and growth, being impelled by their Karman, and coming forth in it 
on account of their Karman, growing there in particles of earth, the 
origin of various things-come forth as trees. 8 

For most blue-greens-algae 9 and plant bacteria 10 asexual reproduction 
is the only means by which new individuals are produced. Even in the 
higher plants reproduction may take place asexually in a variety of 
ways, as pointed out, e. g. plants from seeds generated at the top (of 
the plant), at its root, at its knots, at its stem. 11 Rice plants grow 
from seeds, gingers from roots, sugarcane from knots and plaintains from 
stem, 12 rose plant from shoot, onion from bulb ( kanda ), and grasses 
have spontaneous reproduction ( Sammnrcchim). 13 . 

Most of the cultivated trees and shrubs are reproduced from the 
cutting of stems, which sprout roots at their tips when placed in moist 
ground, e. g. sugarcane. 14 A number of commercial plants-bananas 
(Kadali ), 15 etc. have lost their ability to produce functional seeds 
and must be propagated entirely by asexual means from the stem. 16 

Many plants, such as ground, 17 etc. develop long, horizontal stems 
called runners (Valli). 18 They grow several feet along the ground in a 
single season and may develop new erect plants at every other mode. 
Other plants spread by means of similar stems, called rhizomes, which 
grow underground, e.g. Bhadramuttha, 19 Sediya (a kind of grass), Bhattiya, 
Dabbha 20 (a kind of grass), etc. are particularly difficult to control 
because they spread by means of runners or rhizome. Swollen under¬ 
ground stems or tubers, such as, white patato, suranakanda 21 ( Amor- 

8. Ibid., II 3.43. 

9. Ibid , II. 3.‘4 “Ihegalia Satta udagajoniya udagasaiiibhava.Sevdlatt,*je. 

ViuttamGi” 

10. Bhagavatl, 7.3.276; 8.3.324; Uttarddhyayana Sutra, 36.96; Pannavana Sutt i I, 40 fT.; 
Goramatasara ( Jiva ), V. 189, p. 117. 

11. SGtrakrtanga II, 3.43. 

12. Salyadayo va.te agrabjjah. tathamGlabija ardrankadayah, parvabljatviksva- 

dayah, skandhabljah sallakyadayah /”, Ibid. ( Comm.), p. 94. 

13. Gommatasara ( Jivakanda ), V. 186. (Comm.), p. «16. 

14. SGtrakrtanga II. 3.43. (Comm.); “Parvabljastviksvaday;*. ”, p. 94. 

15. “Skandhabljah Sallakyadayah ” Ibid. 11. 3.43 ( Comm.), p. 94. 

16. Ibid. 

17. “ Tumbl”, Pannavana, I, 1.45, p. 19* 

18. Pannavana, I. 1.45, p. 19. 

19. Bhaddamuttha (a species ofeyperus), Bhagavatl SGtra, 7,3.277; 8.3.324. 

20. Pannavana I. 47, p. 20; Bhagavatl SGtra, 21.2/91. 

21. Gommtasara (Jiva), V. 186. (Comm.), Bhagavatl 7.3.277; 8.3.324; Pannavana, 
1.54. 53, p. 22; Uttara 36.98; Biology, p. 174, C. P. Villee 
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phopballus, Campanulatus ), etc. also serve as a means of reproduction; 
“ in fact, some of the cultivated varieties of patato rarely, if even, 
produce seed and must be propagated by planting a piece of a tuber 
containing bud or ‘eye’.” 

Some beings born in trees...originated by trees, sprung from trees, 
etc., springing from tree that originated in earth, come forth as trees 
originated by trees. 22 

“ Some beings born in trees, growing in trees, that are originated 
by trees, come forth as their roots, bulb, stem, branches, twigs, leaves, 
flowers, fruits, and seeds.” 23 

In the same way creepers, 24 grasses, 25 herbs, 20 and small plants 27 
are to be known in regard to their reproduction. 

“ Some beings born in earth; growing there in particles of earth 
that are the origin of various things, come forth as Aya, Vaya, Kaya, 
Kuhana(mushroom), Kanduka,Uvvehaliya (or Uvvehaniya), Nivvehaliya 
(or Nivvehaniya), Esava, Sacha, Chattaga, Vasaniya 28 and Kura.” 29 

“ Some beings born in water, originated in water, grown in water, 
etc. come forth as trees, creepers, grass, herbs and plants.” 30 

“ Some beings born in water, growing in particles of water that 
are the origin of various things, come forth as Udaga, Avaga, 31 Panaga 
( fungus), Sevala 32 (algae), Kalarhbuga, 33 Hada, Kaseruya, Kacchabhaniya, 

22. Apparently trees sprung from shoots, sprouts, aerial-roots, etc. are meant. They 
are considered as a class different from those whose offshoots they are. S.B.E., 
XLV, p. 380. 

23. One soul (jiva ) pervades the whole tree; it is the soul of the tree. Separate 
jivas (beings), however, reside in the roots, etc., S.B.E., XLV, p. 390; 
Sutrakrtanga II. 3.50. 

24. Ajjharuha zzadhyaroha, explained in the Dipika: Vallivrksa; Ibid. (Sutrakrtanga), 
II. 3.50. 

25. Trna, Ibid. 

26. Osahi ~ Oshadhi, Ibid., p. 391; Sutrakrtanga II. 3.50. 

27. Hariya zr harita, Ibid.; Sutrakrtanga II. 3.50. 

28. “ All the commentators say about the words; Aya, etc. ( which offer some various 

readings in the MSS ) that they denote particular plants ( Vanaspativisesha ) 
which must be learned from people ( who know them ).” Jacobi gives the words 
in their Prakrit form, and does not attempt to transpose them into Sanskrit. 

29. Sutrakrtanga, II. 3.54; S.B.E. XLV, p. 391 

30. Ibid. 

31. Avaka. a grassy plant growing in marshy land ( Blyxa octandra ), Ibid. 

3 2. Saivala, the aquatic plant Val'isneria ^ alge ) Ibid.; Sutrakrtanga II. 354. 

33. Kadamba, Nauclea Kadamba; S.B.E., XLV, p. 391. 

34v Kaseru, Scirpus Kysoor, Ibid. 
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Uppala (Utpala), Pauma ( Padma), Kumuya ( Kumuda), Nalina, 35 
Subhaga, Sogamdhiya, Pondariya ( Pundarika ), Mahapondariya ( Maha- 
pundarika). Sayavatta ( Satapatra ), Sahassavatta (Sahasrapatra ), Kalhara, 
Kakanada. Aravinda and Tamarasa, 36 as stalks and fibres of lotus, as 
Pukkhala, 37 and Pukkhalatthibhaga. 38 

This brief account of plant reproduction as given in the Jaina texts 
shows that there takes place only asexual reproduction in all types of 
plants according to Jaina Biology. One soul pervades the whole tree, 
it is the soul of the tree. Separate jivas ( beings or bacteria ), however, 
reside in its roots, bulbs, stem, bark, branches, twigs, leaves, flowers, 
fruits and seeds. 39 

The Bhagavati Sutra 40 refers to ten instincts including maithuna 
(sexual union) of all beings-one-sensed to five-sensed beings. It is 
stated that Kuravaka trees bear fruits after embracing a female part 
of it. This may be interpreted as the sexual union of this tree. 41 It is 
suggestive from this evidence that sexual reproduction also may take 
place in plant life. But according to Jaina Biology, there is no clear 
reference to sexual reproduction in plants, which involves the co¬ 
operation of two parents, each of which supplies one gamete and two 
gametes unite to form zygote. Very vague ideas are contained in other 
Indian works 42 as to the sexual reproduction of plants. 

35. The last four are well-known varieties of lotus, called in Sanskrit : Utpala, 
Padma, Kumuda, Nalina, Ibid., p. 392. 

36. The Sanskrit of the last seven items is : Pundarika, Mahapundarika, satapatra, 
Sahasrapatra, Kahlgra, Kokanada and T<lmarasa; they are all Varieties of lotus. 
Ibid., p. 392. 

37. Puskara, Ibid. 

38. Sutrakrtanga II, 3.5', p. 93. 

39. “ Yo hi ekah vanaspaiijivah ‘arvavrksavayavavyarI bhavati, tasya capare 
tadavayavesu mulakandaskandhatvak£akh?prav3lapatrapusphalabijabhutcsu da£asu 
sthrmesu .uvah samutpadyante /” SutraManga II, 3.55 ( Comm. ), p. 96. 

40. “ Aharabhajapariggahamehuna taha koha mana m3ya ca / Lobho logo oho sanna 
dasa savvajjvanarh”, Lokaprakasa 3.447; “ aharasanna to ohasanna”, Bhagavati 
Sutra, 7.8.29 j. 

41. “ Itthiparirariibhanena Kurubagataruno phalamti, mehunai ”, Lokaprakasa, 3.449. 
Ihere takes place sexual union in Asoka tree also. 

A2. “ Strlnam sumanasam puspam prasanarii samam ”, Amara, Vanausadhivarga, 

Brhatphalasvetapuspaih /,(puman, Holarrhena antidysenterica),Caraka (Drdhvala),V 
SyaVarunanupuspi strl - sitakutaja, Wrightia tinctoria, Ibid. V, “ Anupadi prathamo 
vargah MripumnapmShkatvena traividhyarii sthavaresvapi ”, Rajhanighantu, vide 
Positive Sciences of the Ancient Hindus, p. 175. 
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1 he Life Cycle of Plant 

The-life cycle of any species-plants or animals is the biologic 
processes of development which take place between any given point in 
any organism's life-span and the same point in the life-span of its 
offspring. For bacteria (earth quadrates) 43 and plant bacteria, 44 blue- 
greens (algae = Saivala ) 45 which reproduce by splitting (a kind of 
asexual reproduction), the life cycle is extremely simple. According to 
modern Biology, “The filamentous green algae, such as Ulothrix, 
have a cycle during most of which, the colony consists of haploid cells 
which multiply ascxually by mitosis.” 46 

In the higher plants there are clearly found their life-cyclestages 
of infancy, youth and age 47 like those of human body, etc. Parasitic 
plants 48 have complex life cycles involving host organisms. 49 

According to Jaina Biology, the plants show an act of generation - 
generation which reproduces asexually by spores. 50 It is known as the 
sporophyte. Besides, they are reproduced from the root, the knot and 
stem. 51 The life-cycle of such plants consists of the production of 
haploid spores by the sporophyte. The relative size and duration of the 
different sporophyte generations vary considerably. The sporophyte is 
the familiar, visible tree, shrub or herb. 

Germination of the Seed and Embryonic Development 

Jaina biology throws some welcome light upon the germination of 
the seed and embryomic development. When the seeds are ripe, they 
are shed from the parent plant, but a few of them do germinate 
shortly after being shed; most of them remain dormant during the cold 

43. Sutrakrtanga. Book 1, Lecture 7, V. I; Pudhavl ya au aganiya vau; Gcmmatasara 73 
(Jivakanda). 

44. Bhagavatl, 7.3.275-7; Gommatasara, V. 189. (Jivakanda); Pannavana 1-54 
( Sadharanssarlravanaspati kayikas). 

45. Sutrakrtanga IT. 3.54. L ( Sevalattae ); Pannavana I. 54. (Jalaruha-sevala ). 

46. Biology, p. 178. 

47. “ Yatha purusa^arlrarii balakumarayuvavrddhataparinamavisesavat.”... .tathedam 
vanaspatisarlram /”, Saddarsanasamuccaya, V. 49, Tarkarahasyadlpika. Gunar- 
atna, p. 157. 

48. “ Ihegatiya satta rukkhajoniya rukkhasamMiava rukkhavukkama . ..rukkha- 
joniesu rukkhattse viuuariiti, te jiva tesiiti rukkhajoniyanarii rukkhanam sineha- 
maharemti /” Sutrakrtanga, II. 3.45; “ Nanavihanam tasathavaranam poggalanam 
sariresu va, sacittesu va, acittesu va, anusuyattae viuttamti ”, Ibid., II. 3.58. 

49. Ibid. 

50. Sutrakrtanga II. 3.43. 

5 1. “ Aggablya mulabiya porabiya khamdhabiya ”, Ibid., II. 3.43. 



The World of Life : Plants 


105 


or dry season and germinate only with the advent of the next favourable 
growing season. 52 A prolonged period of dormancy usually occurs only 
in seeds with thick or waxy seed - coats which render them impenetrable 
to water and oxygen. 

The life of some higher plants exists within the cover of seeds in 
state of dormancy to be awakened at a proper time and season under 
the favourable conditions. The life persists within the protective seed- 
coat for certain period, resisting against all the forces of the natural 
phenomena. In due time and season this dormant life springs up, 
bursting asunder the seed-coat and beings to grow gradually into a full 
plant like all beings, though in its immobile state, due to the transfor¬ 
mation within itself. 53 

The length of time that a seed will remain viable and capable of 
germination varies greatly. The viability of the cereals, such as, Sali, 
Brihi, Godhuma (Wheat), etc., if preserved in a well-protected 
granary, lasts in the minimum for an antarmuhurta and in the maximum 
upto three years, that of pulses, such as, Kalaya (a kind of pulse), 
Masura (lentil), Mung (Phaseolas Mungi ), etc., for an antarmuhurta 
in the minimum and five years in the maximum and that of Alasi 
(linseed), Kusumbhaka ( Carthamus tinctorious ), Kodrava ( Paspalum 
scrobicutalium ), Kangri (millet or a kind of parric seed), Sana 
(flax ), Sarsapa ( mustard seed ). Malaga ( radish seed ), etc., for an 
antarmuhurta in the minimum and seven years in the maximum, pro¬ 
vided they are stored up scientifically. After the specified periods their 
respective viability withers away and the seeds become unseeds without 
having germinating capacity. 54 

This evidence of Jaina Biology regarding viability of seeds finds 
support in modern Biology in this way. “Willow and poplar seeds 
must germinate within a few days of being shed or they will not 
germinate at all; 55 seeds of the evening primrose and of yellow 
dock were able to germinate after seventy years”. 56 There arc authentic 

52. Bhagavati, 15.1.544. It throws light upon the germination of sesamum seeds 
with the advent ot favourable growing season after the uprooting of the Sesamum- 
plant by Gosala Mankhalisutta. 

53. Bhagavati Sutra, 15.1.544; See Plant Autographs and their Revelations, Sir J. C. 
Bose, 1927. 

54. Bhagavati Sutra 6.7.246. 

55. Biology, p. 186. 

56. ibid. 

J.B.-14 
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records of lotus seeds germinating 200 years after being shed. 57 The 
ability of a seed to retain its germinating power depends on the 
thickness of the seed - coat, on a low water content, and on the pres¬ 
ence of starch rather than fats as stored food material. Dormant seeds 
arc alive and do metabolize, though at a very low rate. 58 

The reference to Jonibbhae bie ( embryonic seed ), hypocotyle 
(first radicle = mala ), cotyledons ( prathamapatras ), epicotyle ( prath- 
ama Kisalaya) and its development of growth (vivaddhamta), their 
simultaneous birth, formation of plant body ( samayam vakkamtanam 
samayam tesim sariranivvatti ), receiving of matter ( warmth and 
moisture, etc.) and respiration ( samayarh anuggahanam samayarii 
usasa-nisase) 59 suggests that germination is initiated by warmth and 
moisture and requires oxygen. The embryo and endosperm absorb 
water, swell and rupture the seed-coats ( Uggamamana ). 60 This frees 
the embryo and enables it to resume development ( Vivaddhamta ). 

After germination the hypocotyle ( mola ) elongates and emerges 
from the seed - coat ( vakkamai). '‘The primitive root or radicle grows 
out of the hypocotyle 01 and since it is strongly and positively geotro¬ 
pic, it grows directly downward into the soil/’ 02 “The arching of the 
hypocotyle in a seed such as the bean pulls the cotyledons (i.e. prath¬ 
amapatras ) and epicotyle (kisalaya or amkura ) out of the seed-coat 
and the epicotyle, responding negatively, to the pull of gravity grows 
upward. 03 The cotyledons ( prathamapatras ) digest, absorb and store 
food from the endosperm, while within the seed. The Cotyledons of 
some plants shrivel and drop off after germination; those of other 
plants become flat foliage leave. The cotyledons contain reserves of 
food that supply the growing seedling (kisalaya) until it develops 
enough chlorophyll to become independent. The stem ( skandha ) and 
leaves ( patras ) develop from the epicotyle ( first Kisalaya ). 04 

57. Ibid. 

58. Ibid. 

59. “ Jonibbhue bie jivo vakkamai so Va anno va / Jo vi mule jlvo so vi ya patta 
padhamatae” /'97 // M savvo vi kisalayo khalo uggamamgno anariitayO bhaui / so 
ceva vivaddhariito hoi paritto anamto va // 98 //” “Samayarii vakkarii tanarii 
samayarii tesirii sariranivvatti / Samayarii c.nuggahanarii samayarii usasa-nisase //99// 
Pannavana 1.54, 9-10, 97-9 

60. Ibid. 

61. Biology, p. l*>7. 

62. Ibid. 

63. Biology, p. 187. 

64. See above the embryonic development of plant. 
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Evolutionary Trends in the plant kingdom. 

As we glance back over the many types of plant life cycles that 
are found from algae to angio-sperms, a number of evolutionary trends 
appear to be evident. One of these is a change from a population that 
is mostly haploid individuals to one that is a most entirely diploid- 
an evolutionary trend toward a greater size and importance of 
the sporophyte 05 and a reduction in the size of the gametophyle 
generation. 


65. Sutfakrtanga 11. 3.43 



THIRD CHAPTER 

ANIMALS AND THEIR CLASSIFICATION 
( First Section ) 

Classification of Animals ; Lower Invertebrates 


INTRODUCTION 


To catalogue the vast array of animals the Jainacaryas have used 
a classification system of animals based upon observation of similari¬ 
ties of structure 1 , sense-organs 2 , mode of origin 3 4 5 and development.* In 
the study ot taxonomy they have differentiated superficial and accid¬ 
ental similarities from the significant fundamental ones. Homologous 
structures 0 of various animals (which arise from common rudiments 
and are similar in basic plan and development ) have been distingui¬ 
shed from analogous structures 6 ( which are similar in function ). 
Accordingly the arm of a man, the wing of a bird, the fin of a fish 
are homologous 7 , with basically similar structural plan and similar 


L E. G. Catuspadas ( quadrupeds ) Egakhura ( Solldungular), Dukhura ( Biungular), 
Gariidipaya ( Multiufigular), i nd Sanapphaya (animals having toes with nails); 
Parisarpas ( reptiles ) - Bhujaparisarpas ( those which move on arms ) and 
Urahparisarpas ( those which move on breast); Uttaradhyayana Sutra 36; 179- 
181; Pannavana I. 69, 70; 1-76.; Tattvarthadhigama Sutra II. 24 

2. Bhagavatl, 1.5. 48-49; 2.1. 83-84; 9. 32. 373; 20. 1. 663; 24 17. 708-712. 
Uttaradhyayana Sutra, 36. J“7; 136, 150-155, Pannavana Suita, 1. 56, 57, 58, 
M-91, V2-138. “Krn.yadinaiii pipilikadinarii bhranuradinam manu§yadinarii ca / 
yathasamkhyamckaikavrddhani Indriyani bhavanti yathakrarnam / Tad yatha 
krmyadlnarh apadikaniipurakaganclupada - sahkba - suktika - sambuka - jalfika - 

prabhrtinam sparsanarasanendriye bhavatah I.sesanam ca Tlryag-yonijanam 

matsyoragabhujanga - paksicatuspadanam sarvesam ca narakamanusyadevanaiii 
pancendriyani /” Tattvarthadhigama Sutra, II. 24. 

3. Bhagavati 7.5.282; 9.32.375; Uttaradhyayana Satra 36.170; 

Jivabhigama Sutra 1.33. 

( Sammucchima )• 

( Sammucchima ). 

( Sariimocchima ). 

( Sammuchhima and 
Gabbhavukkamtiya ). 


Pannavana Sutra, 


1.56 

1.57 

1.58 
1.68 
1.75 
1.84 

Tattvarthadhigama 1.85 
Suira II. 34 


4. Ibid. 

5. Arms of man, wings of birds, fin of fish are homologous; Tattvartha Sutra 
II. 34. 


6. Wings of bat and bird are analogous structures. 

7. Pannava al. 92,138 ( Manussa ) ! 1.86 ( Khchacara ); 1.62-63. 
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embryonic origins 8 . Structure of animals may be both homologous and 
analogous, e. g. the wings of birds and bats 9 have a similar structural 
plan aDd development, as well as the same function. 10 


Because all animals have essentially the same problems to solve 
in order to survive, there is basic unity of life among them. 


The Bas s For Animal Classification According to Jaina Biology. 


According to Jaina Biology, the main divisions of the animal 
kingdom, the phyla, are differentiated by basic characteristics which 
usually are not unique for a single phylum, but occur in unique com¬ 
binations in various ones. Some lactors basic to the determination ol 
an animal classification are as follows : 


(a) The presence or absence of cellular differentiation 11 and 
the presence of sense-organs-two to five-sense-organs. 12 Animals may 
be either single-celled, e. g. krmi 13 ( the protozoa ), or composed of 
many kinds of cells, specialized to perform particular tasks in the 
body’s economy, e. g. higher animals and man having live sense-org¬ 
ans. 14 In all the higher animals, cells are differentiated and specialized. 
Besides, animals may be either two-sensed 1:) or three to 1 ive-sensed. lf) 


(b) The type of body-symmetry, whether spherical 17 , radial 18 or 
bilateral . 19 Animal bodies may be organized to one of the three types 
of symmetry. 


8 . 

9. 


10 . 


11. 

12 . 


13. 


Pannavana 1.68, 75, 84, 85, 91, 92 ; Tattvarthadhigama Sutra 11. 34 
Wings of Cammapakkhi and LomapakkhI; Pannavana 1.86. 

Ibid., ( Wings cf bats and birds have the same function). 


S4ost of the two-sensed animals have one-celled body, e.g. krmi (worm), 
vhile five-sensed animals have cellular differentiation; 

Bhagavati Sutra, 1.5. 49!; 2.1. 8 i-84; 9. 32-375 ; 20 1.663; 24.17.108-12. 

Uttaradhyayana Sutra 36.127; 136: 150-155 Pannavana Sutta, 1.56, 57, 58, 61-91, 
92-138. ; Tattvarthadhigama Sutra II. 24. 

Jttaradhyayana Sutra 36.128 ; Pannavana 1.56 ; Tattvarthadhigama Sutra II. 24. 


(Krmyadlnam, etc.) 

14. Pancendriyas ..., Uttaradhyayana Sutra 36.155 ; 170, etc. ; 

Tattvarthadhigama Satra II. 24, 

15. Uttaradhigama Sutra 36.128 ; Pannavana Sutra 1.56 ; Tattvarthadhigama Sutra 


II. 24. 

16. Uttaradhyayana Sutra 36.155 ; Papnavaija Sutta. 1.61-91, 1.67. 

17. A few of the lowest animals have this typ; of spherical symmetry. 

18. In radial symmetry two sides are distinquishable, a top and a bottom, as in a 


biamau. . 

19. Human brings and all higher animals have bilateral symmetry, in w uc i on y 
one special cut will divide the body into two equal halves, e.g. the body of a 
man has bilateral symmetry anterior and posterior, dorsal and ventral sides. 
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(c) The number of modes of origin, generation, e. g. Sammorcc- 
hima 20 ( generatio acquivoca or asexual reproduction) and Garbhavyu- 
tkrantika 21 ( generation from the womb, sexual reproduction )-andaja 
( Oviparous generation ), Jarayuja ( Viviparous ) and potaja ( vivipar¬ 
ous generation without the placenta ). 22 £Some of the metazoa ( higher 
animals) have only two embryonic cell layers or germ layers-an 
outer ectoderm and an entoderm, e. g. jarayujas and potajas. 23 

(d) The presence or absence of segmentation. 24 The members of 
several phyla arc characerized by the fact that their bodies consist of 
a row of segments, 25 each of which has the same fundamental plan, 
with or without variation, as the segments in front and behind. In 
some segmental animals, such as, man and most vertebrates the segm¬ 
ental character of the body is obscured. 26 In man the bones of the 
spinal column - the Vertebrae - are among the few parts of the body 
till clearly segmented. 

(e) Unique features : There are only a few structures that belong 
exclusively to one phylum of the animal world, e. g. vrseikas (scorpi¬ 
ons) 27 alone have sting cells (ncmatocysts ); although many kinds of 
animals have a nervous system, only the chordates to which man be¬ 
longs, have a dorsally located, hollow nerve cord. 28 

In Jaina Biology, animals are also classified according to the 
environment in which they live, e. g. Jalacara ( aquatic ), Sthalacara 
( terrestrial ) and Nabhacara or Khecara ( aerial ), 29 but same of them 
are found in only one type of habitat; the members of certain phyle 

20. Uttaradhyayana Sutra. 36.170 ; Bhagavatl Sutra, 7.5.282; Jivabhigama Sutra, 1.33 
Pannavana. 1.56, etc. 

21. Uttaradhyayana Sutra, 36.170. : Bhagavatl, 7.5.282. ; Pannavana* 1.68 etc. 

22. Tattvarthadhigama Sutra. II. 34 (Potaja); see also Bhagavatl, 7.5.282 for 
Aihdaja and Potaja. ; Jivabhigama, 3.1.96. 

23. Tattvarthadhigama Sutra, II. 34. 

24. c. g. Krmi has no segmentation, whereas’ Pipilika (ant) upto man; i. e. some 
higher Invertebrates and the Vertebrates have segmentation. 

25. e. g. the body of Nupurka (Neura) (earth worm. Annelids has got several 
segments, each having the same fundamental plan. 

26. The segmental character of the body of man is obscured by the covering of 
the skin. 

27. Tattvarthadhigama Sutra, II. 24. ; Pannavana, 1.58 ( vicchuta ). 

28. Snsyu (nharu), See Kalysnakaraka. 3.2, which mentions 9C0 nerves in human 
body ( Snsyu ) ... nava ... Satani” ) 

29. Bhagavati Sutra 7.6.282. ; Jivabhigama Sutra 1.34. ; Pannavana Sutra 1.61, ff. 
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always live in the sea 30 , while the members of others are always para- 
si tic 31 and so on. 

Lower Invertebrates 

According to the Jaina Agamas, the movable beings are of three 
kinds, viz. (1) the fire-lives, (2) the wind-lives and (3) those with 
an organic body. 3 * They (the first two) are further sub-divided 
into subtile and gross animals and developed and undeveloped. 33 Mov¬ 
able beings 34 with organic bodies ( i. e. animals ) are of four classes, 
viz. (1) those possessing two sense-organs, (2) those with three organs 
of sense, (3) those with four sense-organ and (4) those with live 
sense-organs. 35 That is to say, they are classified into these groups by 
counting the senses, actually determining the life-habits. The two 
sensed animals upto the four-sensed animals come under the Inver¬ 
tebrate-lower and higher, with problems of terrestrial and aquatic 
life, while the five-sensed animals including man fall under the cate¬ 
gory of the Vertebrate of modern Biology. 

The Phylum Protozoa 

The subtile undeveloped two-sensed animals, e. g. K r 1131 " ’ et ®’ °J 
Jaina Biology come under the species of the protozoa of the Lo 
Jn,.r.«bm«s i. .. single-celled uoimals that 

Thev are functional complex, even though some appear to be relatively 
simple structurally. Almost all two-sensed animals like protozoa o 
«d n B ology live i« water, from small rain puddles to the ocean^ 

Some live in damp soil, in the film of water ,ha, surrounds each 
30. Parinavana 1 S “’ , ”£ d *,S.UI .. .. W «vihB»* 

viuttamti 1**, Sutrakrtanga H* -*58. 

32. Uttaradhyayana Sutra, 36.107. 

33. Ibid. 36.108, IP. 

34. Ibid. 36.126. 

35. Ibid. 

36. Uttaradhyayana fuua36.!2tf water-pl.e.s like Aga^a (a small 

37. Paunavana M63. Two-sensed amm Daba (lake), Vavi 

water-place) Talaya ( Tadaga po_d ) Dihiy5 ’( Digh.ka = big tank) 

(a large oblong pond), Puhk < kc or water .p 00l s ), Sarapamti ( rows 

Gunjaliys ( a large water-place ), . ls , gila i hole of pit ), 

of water pool ). Sarasarapamtiya (many rows of water p Jv (waterfall), 

B.i.p* < rows ofBilas,. «HI»» '» «nd 

Sumudda (sea). 
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article of soil 38 ; others live parasitically in the blood and tissue fluids 
of animals 39 or plants, e. g. Kuksikrmi 49 or K r mi 41 , etc. 


Animals with two organs of sense ( touch-taste) are of two kinds : 
subtile and gross. Both are developed or undeveloped. 42 They are of 
many kinds, such as, Krmis ( They arise from putrefying dead bodies) 
(Sava Susruta, of Same Kiyad velantararh samutpannanarii krmyadinam 
katham caitanyam-Gunaratna, T.R.D. Jainamatam ); from decomposing 
curd or milk (e. g. Varsasu ca svedadina anatidaviyasaiva Katena 
dadhysdyavayava eva calantah patanadi krmirapa, upalabhyante-Jay- 
anta, Nyayamanjari, A. 7. Bhutacaitanyapaksa ), pulakimiya (a kind or 
worms born in paynpradesa), Kucchikimi 43 ( Kuksikrmi born in Kuksi 
intestine or hypoconaria worm in animal blood or tissue fluids of 
animals), Neura 44 ( Nnpura = earth worm, Annelid ), Somarigala (a spe¬ 
cies of two-sensed beings), Alasa ( a small poisonous animal ), 45 
Maivahaya ( Matrvahaka ), 48 Vasimuha ( Varh^imukha worms having 
chisel like mouth curculionidoce ), Suimuha (Sncimukha worms having 
a needle-like face), Gojaloya (a two-sensed being), Jaloya 46 ( Jalauka, 
Luches Annelids), Jalauya ( Jalauka a kind of leech), Sippiya (shells) 47 , 
Saiiikha ( Conchifera, Lamelli-branchiata ) 48 , Samkhanaga (very small,’ 
conch - like animals), Ghulla Ghullika = two-sensed being), Khulla 
( a kind of two-sensed being ), Khulla ( a kind of two-sensed beings, 
laghavah sankhah small conch-shells, etc.), Varada ( Varatah Kapardaka,’ 
akindmjf two-sensed beings, courie ), Sottiya 59 suklika (pearl-mussels.’ 

38. Ibid 

29. Pannavna 1.56. 

40. Ibid. 

41. Uttara. 36.128 ; T. S. II. 24. 

42. Uttara. 36.127. 


43. 

44. 


Krmayah Kosth a purisadivaspasambhavah-Oalvana ; T. S. 11. 24. 

Nupuraka (Ring-like), with pendan-s, Vermes with unsegmented lateral appen¬ 
dages, Annelids), comes under the category of Annelids, according to modern 

Biology. It is true that the earthworm ( Neura) is a terrestrial animal but 
most ol the Annelids are marine. 

Alasa - a small poisonous animal, Petersburg Dictionary, S V. According to 
e iVav iCdra Vrtti V. 16, they are earth snakes (bhon a ga), which originate 
in the rainy season when the sun is in Aslesha, i. e. about the beginning of 
July, SBE XLV, p. 219; n. 2. 


46. 


47. 

48. 

49. 

50. 


Matrivahaka. According to the description of the AvacQri, 
phrygamae seem intended. According to Jivavic a rav r tti, they are 
in Gujarati, SBE., XLV. p. 219, fn. 3.. Jocabi. 

It comes under the category of Annelids. 

Some lorm of Mollusca. 

Saiiikha belongs to the group of Mollusca, 

It comes under the category ef Moliusca. 


the larvae of 
called Kudeli 
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Lamelli-branchiata ), Mottiya (Mauktika-a kind of pearls), Kaluya 
( a kind of two-sensed being ), Vasa ( a kind of twe-sensed beings ), 
Egaovatta (a kind of two-sensed beings ), Duhaovatta ( a kind of 
two-sensed being), Namdiya vatta (a kind of two-sensed beings), 
Samvuka (Helix), Sippisarhpuda Samputaropaka suktayah ( pearl or 
shells), Camdana ( Camdanakah = Aksah = a kind of two-sensed beings 
living in water and on land) 51 and sammuddalikkha (sea-leeches? a kind 
of two-sensed being which live in the sea) and others like them. 52 

All of them live in a part of the world only, they do not live 
everywhere. 53 All of them are Sammorcchima animals ( asexually repro¬ 
duced animals) and Napumsakas (of third sex). There are seven lakh 
species and birth-places of these developed and undeveloped two- 
sensed animals. 54 The duration of life of these animals is twelve years 
at the utmost, the shortest is less than a muhorta. 55 

Life of Two-sensed Animals : 56 

It appears from the study of aharaparyapti, sarira-paryapti, ucch- 
vasa-nihsvasa paryapti, etc. of these animals that among the two- 
sensed protozoa, single-celled animals, there is some division of labour 
within the single cell of these beings, but the cell functions as a unit 
to perform the activities associated with their life, such as, taking 
of food and digestion, formation of body, respiration, circulation, 
excretion, locomotion and reproduction. To carry out these functions 
many two-sensed animals have evolved specialized organells-cilia or 
flagella for movement, vacuoles, neurifibrils, eye-spots and so on as sug¬ 
gested by their names and identification 57 in the light of modern Biology. 

Most of the species of two-sensed animals (protozoa ) are micro¬ 
scopic, although a few are big enough to be seen with the naked eye. 
Some are shapeless “blobs of protoplasm"’ ; others are elaborately and 
geometrically patterned. They may have internal skeletons or external 
skeletons, or protective houses, e. g. Samkha (Conchifera), Samvuka 
(Helix) 58 Kuksirmi 59 of Jaina Biology may be identical with Amaeba 

51. Sambuka belongs to the group of Mollusca. 

52. Jivavicaravrtti, v. 16. They are called Ak*ha in the Vernacular ( Samayabhasa). 

53. Pannavana 1.56, p. 27. 

54. Uttaradhyayna Sutra 36.130. 

55. Pannavana 1.56. 

56. Uttaradhyayana Sutra 36.132. 

57. Tattvarthadhigama Sutra, II. 24, 

58. e. g. Kucchikimiya, Neura, Gandiipada (T.S.V. 24), Jaloya, Samkha, Sottiya, 
KamdiyaVatta, Samvukka, etc. See Pannavana, 1-56 

59. Pannavana, 1.56 
J. B.-15 
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proteus of modern Biology “which consists of a clear mass of shape¬ 
less, naked, gelatinous protoplasm, containing a nucleus and protoplas¬ 
mic granules”. 60 

“Amaeba belongs to the class Sarcodin (flesh like) containing many 
other protozoa, all of which move about by means of pseudopods. 
Some of them, such as, the species causing amebic dysentery in man 
are parasitic”. 61 

Some ot the two-sensed animals may be identified with a second 
class of protozoa, the ciliata, typified by paramecium, which has a 
definite and permanent shape-clearly round in front and pointed in the 
rear due to sturdy, though flexible outer covering secreted by the cell, 
some of them with suctorians-a third class of protozoa, very closely 
related to the ciliates, some of them with the Sporozoa (Spore 
formers)-a fourth class of protozoa, having no special method of loco¬ 
motion and are parasitic, e. g., germs of malaria, and some of them 
with the Flagellata-the fifth class of protozoa. 

Some of the two-sensed animals may be compared with the phylum 
porifera or Sponges, coelenterates and (Tcnnophoros, Phylum Platyhel- 
mithes ( flatworms which live in both fresh water and saltwater, creeping 
over rocks, debris and leaves). 

Flukes and tapeworms ( Trematida and Cestoda) are two kinds of 
flat worms. Tapeworms are long, flat, ribbon like animals; some 
species of which lives as adults in the intestines of probably every kind 
of Vertebrate, including man, e.g. Kuksikrmi. 62 

Besides other two-sensed animals represent the simplest animals 
which illustrate the organ system level of organization. None of 
them is parasitic to man and animals, while others may be identical 
with the Phylum Nematoda, made up of round worms, living in the 
sea or fresh water or in the soil or in other plants or animals as 
parasites, e. g. hook worms, etc. and also with the Rotifera ( wheel- 
animals), the aquatic, microscopic worms and tnc Gastrotricha, aquatic 
worms which have no crown of cilia, others may be identified with the 
Bryozoa or moss animals, living in colonies that superficially resemble 
thost of coelenterates and some with the Brachiopodaphylum character¬ 
ized by lophophore. All brachiopods live in the sea like Samuddalikkha. 63 

60. Ibid 

61. Biology, p. i93. 

62. Pannavana 1.56 

63. Pannavana, 1.56 Sec Biology, pp. 153-206. 




(Second Section ) 

The Higher Invertebrates. 

The Higher Invertebrates, e. g. Nupuraka (Annelids ), Gandupada 
( arthropods ), Sahkha ( conchifera ), Suktika ( pearl), Sambuka ( Helix), 
mouth and anus, a muscular gut, a well developed circulatory system 
and a true coelom, a cavity within the mesoderm lined by peritoneum. 

Some of the two-sensed animals, namely, Apadika (Vermes) 1 without 
lateral appendages, Scolecides), Nupuraka (ring-like, with pendants 
Vermes with unsegmented lateral appendages. Annelids), Gandupada 
( Knotty legged, Arthropoda ) including Crustacea, ( crabs), Myriapoda, 
etc. and Sahkha (Conchifera, Lamelli-branchiata ), Suktika (Pearl mussel, 
Lamelli-branchiata), Sambuka, (Helix) and Jalr.ka (Leeches Annelids) 2 
and some forms of Mollusca come under the category of the Higher 
Inverberates. 

Besides, some ol the three-sensed and four-sensed animals of Jaina 
Biology mainly fall under the species of the Higher Invertebrates. 

Accoiding to modern Biology, the Higher Invertebrates comprise 
the Annelids, Arthropods, Molluscs and Echinoderms 3 4 . 

Of these four-phyla, only the arthropods are very successful 
tei restrial animals. It is true that the earth worm is a terrestrial 
animal, but most annelids are marine ; there are a few land snails, but 
most molluscs (Sambuka) live in the sea; all the echinoderms are 
marine’ * “Of the five classes of arthropods, one, the Crustacea - crabs, 
lobsters, and so on-is largely marine, but the other four insects, spiders, 
centipedes and millipedes are mostly territorial” 5 . 

1. Biology, p. 209. 

Pannavana 1.56. ; Tattvarthadhigama Sutra II. :4. 

2. Pannavana 1.56. 

; Tattvarthadhigama Sutra. II. 24. 

“Tad yatha Krmyadinam Apadikanupuraka - Gandupada - Sankha - Suktika-$am- 
baka - Jaluka - prabhrtinam, etc.” 

3. Biology, p. 209. 

4. Biology, p. 209 

5. Ibid. 

Knotty / legged two-sensed animals ( Gandupada ) 

(Crustacea. Myriapods, etc. of Ardhropoda) come under the Higher Inverte- 
braces, T.S. II. 24. The Higher Invertebrates-Insects/, (such as, Pipiliks ( Ants ) 
etc. are mentioned as the three-sensed animals, spiders (Nandyavartas ) as four- 
sensed aminals and Centipedes ( satapadi ) as three-sensed animals in Jaina 
Biology, see Tattvarthadhigama Sutra II. 24. 
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Three-sensed Animals - the Higner Invertebrates. 

Animals with three organs of sense 6 (touch, taste and smell) aic 
of two kinds, viz. subtile and gross ones. Boih are either fully deve¬ 
loped or undeveloped. 1 They are as follows : 

Ovaiya (Upacika - Bugs, Hemiptera ), Rohiniya (Red ants, Formi- 
cidae, Hymenoptera ), Kunthu (Fleas, Hemimetabola, a kind of insect- 
animalcules), Pipiliya ( Ants - Formicidae, Hymcuoptera ), Uddamsaga 
(a kind of bugs), Uddehiya (white ants), Ukkaliya (a three-sensed 
being), Uppaya ( Spring - tails, Aptera, Ametabola), Ukkada ( a kind of 
three - sensed animals), Tanahara ( plant - lice ), Katthahara (Termites, 
a kind of white ants - Neuroptera, Hemimetabola), Maluya (a kind ol 
three-sensed insects), Pattahara (leaf-lice sucking the sap of the leaf), 
Tanavinitiya (a kind of three - sensed animals parasites in grass), 
Pupphavimtiya (a kind of three-sensed animals parasites in flower), 
Phalavimtiya (a kind of three - sensed animal parasites in fruit), 
Biyavimtiya (a kind of three-sensed animals parasites in seed), 
Teduranamajjiya (a kind of three-sensed animals parasites in Tedurana ), 
Tausamimjiya ( cucumber-seed weevils and lice), Kappasatthisamirhjiya 
(Cotton - seed v/eevils and lice ), Aptera, (Ametabola), Hilliya (a kind 
of three-sensed animals), Jhilliya (a kind of three-sensed animals), 
Pahuya (a kind of three-sensed animals), Subhaga (a kind of three- 
sensed animals), Sovacchiya (a kind of three — sensed animals), 
Suyavimta (a kind of three-sensed animals), Imdikaiya (a kind of 
three-sensed animals), Imdagovaya (a kind of three-sensed animals), 
Urulumcaga ( a kind of three-sensed animals ), Kotthalavahaga (a kind 
of three-sensed animals), Juya ( Yuka = louse ), Halahala (a kind of 
three-sensed animals), Pisuya (a kind of three - sensed animals), 
Tiduga 7 (a kind of three - sensed animals ), Satavari (a kind of three- 
sensed animals), Satavaiya ( Satapadika, centipeds), Gornhi, ( a kind 
of three-sensed animals), Hatthisoihda (a kind ol three-sensed animals), 
and others like them. 8 

There are eight lakh varities and birth-places, etc. of these three- 
sensed animals — developed and undeveloped. 9 Some of these tliice— 
sensed animals, namely, Kunthu ( hemiptera ), Pipilika (Ants-Formicidae), 

6. Uttaradhyayana Sutra 36.136; Pannavana 1.57 ; Tattvarthadhigama Sutra 11.24.4 

Uttaradhyayana 36.13c. 

7. Tindug;-s shining like lead, originate in the kernel oT the cotton seed. 

8. Pannnvanl 1,57.1. 

;Uttaradhyayar a Sutra 36. 137*138 ; Tattvarthadhigima Sutra, II. 24 

9. Pannavana Sutra 1.57.2. 
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Trapusamimjaga and Karpasasthika (cucumber-and cotton weevils and 
lice _ Aptera, Ametabola), Satapadi or Satapadika (centipeds ) and 
Utpataka (Spring-tails, Aptera - Ametabola ), Trnaharaka (Plant lice) 
and Kasthaharaka ( Termites = white ants = Neuroptera), Hemimetabola 
belong to the Arthropod group of the Higher Invertebrates. The Arthro¬ 
pods are very successful terrestrial animals, e. g. fleas, the centipeds, 
insects etc. 

As pointed out, some of the two-sensed animals come under the 
category of the Annelids and Mollusca, e. g, Napuraka (earthworm) 
and Jaluka( leeches ) fall under the species of the Annelids, while Sarikha 
( Conchifera ), Suktika ( pearl - mussel) and Sambuka ( Helix ) belong 
to the groups of Mollusca. 

All of the three-sensed animals live in part of the world only, they 
do not live everywhere . 10 They live in both land and water. But 
mostly they continue their life in water, as it is stated that they live in 
Agacla (a small water place), Talaga ( pond ), Nadi (river ), Daha ( Lake ), 
Vavi (a large oblong pond), Pukkharini (pond), Dihiya (big tank), 
Gumjaliya (a large water-place), Sare (Lake or water-pool), Saraparii- 
tiya (rows of such pools), Bila (hole or pit), Bilapariitiya (rows ol holes), 
Ujjhara (fountain or spring), Nijjhara (waterlall or pits), Cillala 
(a kind of watery place), Pallala (a kind ol Jalasaya), Vappina 
(a kind of Jalasaya, ), Diva (island), Samudda (seal) in all Jalasyas 
(marine places ) and Jalatthanas ( watery places ). * 11 

They live in the innumerable parts of the Universe with regard to 
birth, etc . 12 

Four-sensed Animals 

Four-sensed animals 13 which also belong to the category of the 
Higher Invertebrates are of two kinds, viz. subtile and gross ones. 
Both are either developed or undeveloped . 14 They are as follows : 

Andhiya ( a kind of four-sensed animals ), Pottiya ( gnats ), Damsa 
(gad-flies) Nettiya (a kind of four-sensed animals), Macchiya (Maksikas, 
flies), Magamigakidt ( Kna-butterflies and moths), Lepidoptera, Holo- 
metabola, Masaga ( Mosquitoes ), Payamga ( Patangas-grasshoppers and 

10. Uttaradhyana Sutra 36.139. 

11. Pannavana Sutta 2.164. ( Sthgnapada ). 

12. Pannavana II, 1*4. 

13. Ibid. 

14. Uttaradhyjyana Sutra 36.145 ; Pannavana 1.58,L 
; Tattvarthadhigf iha Sutra II. 34. 
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locusts, Hcmimetabola ), Kukkuda ( a kind of four - sensed animals ), 
Nandavatta (spiders), Arachnida ), Arthropoda, Vicchiya, Vrseika, 
( Scorpion ), Sirhgirida or di ( a kind of four-sensed animals ), Kinhapatta 
(a kind of four-sensed animals having black colour), Nilapatta (a kind 
of four-sensed animals having blue colour), Lohiyapatia (a kind of 
four-sensed animals having red colour), Haliddapatts (akind of four- 
sensed animals having yellow colour), Sukkilapatta ( a kind of four-sensed 
animals having white colour ), Cittapakkha (or Cittapatta) (a kind of 
four-sensed animals), Vicittapakkha (a kind of four-sensed animals 
having variegated wings), Obharhjaliya, ( or ohimjaliya), (a kind of four- 
sensed animal), Jalacariya (or Jalakari, a kind of four-sensed aquatic 
animals), Gambhira (a kind of four-sensed animal), Niniya (or Niyaya, 
a kind of four-sensed animal), Tarhtavg (or Tambagaiya, a kind of 
lour-sensed animal), Acchila (a kind of four-sensed animal), Mahaya 
(or Sahaya, a kind of four sensed animal), Aechiroda (a kind of four- 
sensed animal), Acchiveha (a kind of four-sensed animal), Saramga 
(Hornets, Hymenoptera, Holometabola), Neula ( a kind of four-sensed 
animals), Dola (a kind of four-sensed animals), Bhimgiridi, (Crickets), 
Bhamara (bees), Virali or Bharili ( a kind of four-sensed animal), 
Jarula (a kind of four-sensed animal), Varata (Waspa ), 15 Tottha 
(a kind of four-sensed animals), Vicchuta a kind of Scorpions) 
Pattavicchuya (a kind of scorpions living on leaf) Chanavicchuya 
(a kind of scorpions), Jalavicchuya (a kind of scorpions living 
in water), Piyarhgala (a kind of four-sensed animals), Gomayakidags 
(cowdung worms), and others like them . 16 

According to Jaina Biology, they are all Sariunurcchima Napurh- 
sakas 17 . 

Their longest life-duration is six months and the shortest is an 
antarmuharata 18 . They mostly live in water, land, etc. like the three- 
sensed animals . 19 

Some ot these lour-senscd animals, four senses having (touch, taste, 
smell and sight ), e. g. Bhramara ( Bees Hymenoptera), Poltika (gnats), 
Maksika (flies), Masakas ( Mosquitoes-Holometabola, Diptera ) Vrseika 
and Nan dyavarta ( Scorpions and Spiders, Arachnida, Arthropoda), Kita 

15. Uttargdhyayana Sutra, 36.145. 

16. Uttaradhyayana Sutra, 36.146-149 ; Pannavsna, 1.58.1, 

TatiVarthadhigama Sutra If. 34. 

17. Pannavana, 1.5$.!. 

18. Uttaradhyayana Sutra, 36.151. 

19. Pannavana Sutra II. 165 ( Sthanapada). 
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( Butterflies and Moths-Lcpidoptera, Holometabola), Patangas ( Grass¬ 
hoppers and Locusts-Orthopteral Hemimetabola ), definitely come under 
the Category of the higher Invertebrates. Spiders, scorpions, grasshop¬ 
pers, moths, butterflies, colonial insects-bees etc. belong to the Artho- 
poda group of the Higher Invertebrates of modern Biology. 

CONCLUSION 

Among the most familiar invertebrate animals are the earth worms 
( Nupuralcas )-the members of the Phylum Annelid. This word ‘Neuraya - 
or ‘Nupuraka’ (Annelid) which means (ringed) refers to the fact that 
the body of the worm consists of a series of rings or segments. Accor¬ 
ding to modern Biology, “Both the internal organs and the body-wall 
are segmented so that each animal is made of about one hundred more 
or less similar units, each of which contains one or a pair of organs 
of each system 21 .” 

The animals that make up the Arthropoda Phylum are the most 
successlul, biologically of all animals, for, according to modern Biology 
“ there are more of them (about 870,000 species are known, of which 
some 800,000 arc insects), they live in a greater variety of habitats 
and can, eat a greater variety of food than the members of any other 
phylum’. 21 In Jaina Biology there appear to be six kinds of Arthropoda, 
viz. (1) Trilobita ( marine arthropoda, Jalavicchuya, Jalacariya, etc,) (2) 
the Crustacea, e. g. crabs, etc., (3) the Centipeds, ( Satapadi) which are 
fast moving carnivorous forms, some of which can inflict a painful 
bite; the Millipedas, which arc slower-moving plant-eaters (Kasthaharaka, 
Trnapatraka, etc. (5) the Arachnids, deluding spiders ( Nandyavarta ), 
Scorpions ( Vrscika ), etc. and (6) the Insects ( Kunthu, etc. ). The 
characteristics of these arthropods are their paired jointed appendages 
which are used in a variety of ways, as swimming paddles, walking legs, 
mouth parth, etc. “All the arthropods have segmented bodies covered 
by a hard external coat of cuticle secreted by the underlying 
epithelium”. 22 . 

I he Mollusca which includes snails ( sambuka ) etc. is the second 
largest of all the animal phyla according to modern Biology, with its 
80,000 species. 23 

20. Biology, p. 210. 

21. Ibid., p. 214. 

22. Biology, p. 214. 

23. Biology, p. 222. 
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The echinoderms (Spiny-skinned ) which include the sea stars 
( Asteroidea), sea urchins ( Echinoidea ), sea cucumbers ( Holothroidea ), 
serpent stars ( Ophiuroidea ) and sea lilies (Crinoidea) are a group of 
animals radically different from all other invertebrates. The reference 
to some sea animals haviag four sense-organs in Jaina Biology may 
suggest their identification with Echinodermata. 

The foregoing description of the two-sensed, three-sensed and 
four-sensed animals (i. e. the Lower Invertebrates and the Higher 
Invertebrates) as given in the Jaina works does not exhaust the great 
variety of the animals. In addition to these phyla, there are other 
groups of invertebrate, sometimes put in phyla of their own, sometimes 
classified under other phyla, e.g. some of the two-sensed animals, 
namely, Apadika ( Vermes) without lateral appendages, Scolecides, 
Nnpurka (ring-like, with pendants, Vermes with unsegmented lateral 
appendages, Annelids), Gandupada (Knotty-legged Arthropoda, including 
Crustacea, Myriapoda, etc.) and Sarikha (Conchifera, Lamelli branchiata), 
Suktika ( pearl mussel, Lamelli branchiata ), Samvuka ( Helix) and Jaluka 
( Leeches - Annelids) and some form of Mollusca have been classified 
under the phyla of the Higher Invertebrates. 


( Third Section ) 

The Phylum Chordata: Five-sensed Animals 
The Phylum Chordata : 

The animals, ( man and higher animals) having five sense organs 1 2 
fall under the class of the Phylum Chordata of modern Biology, which 
consists of the sub-phylum, Vertebrate animals, such as, fishes ( muccha) 
amphibia ( frogs - manduka ) 3 , reptiles ( parisappas ), 4 birds ( pakkhis ) 5 
and mammals including man (manussa ). 6 Its members are distinctive 
in having a notochord, a dorsal, hollow nerve cord ( Snayu) and gill 
slits. 7 The fishes, amphibia, reptiles, birds, and mammals make up 
the classes of the sub-phylum Vertebrata, characterized by a cartilagin¬ 
ous or bony vertebral column. 

The Vertebrates : 

They are distinguished from the types of lower chordates or other 
lower animals by the possession of an internal skeleton of cartilage or 
bone that reinforces or replaces the notochord. “The notochord is a 
flexible, unsegmented, skeletal rod, extending longitudinally in all 
chordates. It is the only sketelal structure present in the lower chor¬ 
dates ; but in the Vertebrates segmental bony or cartilaginous Vertebrates 
surround the notochord”. 8 “In the higher Vertebrate the notochord is 
visible only early in development ; later the Vertebrae replace it com¬ 
pletely. Vertebrates have a bony or cartilaginous brain case; the 
cranium, which encloses and protects the brain, the enlarged anterior 
end of the dorsal, hollow nerve cord”. 9 

1. Uttaradhyayana Sutra 36.155; 170, etc. Pannavana Sutra 1.61. fT. ; Tattvarthadhi- 
gama Sutra II. 34. 

2. Uttaradhyayana Sutra 36.172 ; Pannavana Sutta 1. 62-63. ; Tattvarthadhigama 
Sutra II. 34. 

3. Bhagavatl Sutra 12. 8. 446. 

4. Uttaradhyayana Sutra 36. 181. ; Pannavana 1, 76, ft'. ; Tattvarthadhigama Sutra 
II. 34. 

5. Uttaradhyayana Sutra 36. 187. ftf. ; Pannavana Sutra 1, 86. ft'.; Tattvarthadhi¬ 
gama Sutra II. 3*. 

6. Uttaradhyayana Sutra 36. 180, 194. ; Pannavana Sutta 1.70, 71, 72, 73, 74, 92. 
; Tattvardhigama Sutra II. 3 4. 

7. Biology, p. 228. 

8. Biology, p. 230. 

V. Biology, p. 230 
JB-16 
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Vertebrates have a pair of eyes (cakkhu ) 10 that develop as lateral 
outgrowths of the brain. Invertebrate eyes, such as, those of insects 
(pipilika, Kunthu, etc.) maybe highly developed and efficient, but they 
develop from a folding of the skin. * 11 Another vertebrate characteristic 
is a pair of ears (Soeirnidiya ), which in the lowest vertebrates are 
primarily organs of equilibrium. 12 

The circulatory system of vertebrates is distinctive in that the blood 
( Sonita ) 13 is confined to blood vessels (dhamanis and siras) and is 
pumped by a ventral, muscular heart ( hiyaya ) 14 . The higher inverte¬ 
brates, such as, arthropods and molluses (suktika and sankha, etc.) 
typically have hearts but they are located on the dorsal side of the 
body according to modern Biology and “ pump blood in the open spaces 
in the body called a hcmocoel. Vertebrates are said to have a closed 
circulatory system ; arthropods and molluscs have an open circulatory 
system ; for the blood is not confined solely to tubular blood vessels”. 15 

Classes of the Sub-phylum Vertebrata : 

The five-sensed animals of Jaina Biology can be classified into 
eight classes of the Subphylum Vertebrata of Modern Biology, viz. (1) 
the Agnatha-the jawless fishes (matsa), e. g. Sanhamaccha, lamprey 
eels, etc. (2) the Placodermi - the jawed fishes, (3) the Chondrichthyes, 
e. g. sharks (timi ? ) with cartilaginous skeletons, (4) the Osteichthyes- 
the bony fishes, e. g. Rohiyamaccha (5) the Amphibia (frogs, Manduka), 
(6) the Reptilia ( parisarpas )-lizards, snakes, turtles and alligators, 
(grhagolika, Sarpa=ahi, Kacchapa and Godha), (7) the Avesbirds 
(paksis ) and (8) the Mammalia-the warm blooded fur bearing animals 
that suckle their young sthalacara catuspada pranis, Apes and man). 

In Jain Biology the five-sensed animals lower and higher verte¬ 
brates are first classified into two main classes of the subphyla on the 
basis of their mode of origin, viz. (1) Sammurcchima (generatio aequivoca) 

10. Bhagavatl Sutra 16. 1. 566 ; Tanduveyaliya 8 t 87. ; Pannavana Sutta, 191. 
Indriyapada Bhagavatl 2.4.99 ( cakkhu ) 

11. Tvac. (Skin) ; Bhagavatl Sutra lf.1 566, Tandulaveyali>a 3, p. 7; Pannavana 
Sutta 191, Indriyapada ; 

12. Biology, p. 231. 

13. ACaranga Sutra II, 4. ( gonita ) ; Sutrakrtanga II. 2,18 ; Bhagavatl Sutra 1.7.61 
; Tardulaveyaliya 2. P. 6 ; Kalyanakaraka) ; Ugradityacaryg, V. 7. p. 31 iRakta'; 

Tanduiaveyaliya 2, p. 6. ; Katyanakgraka, vv. 2, 3, 3rd paricchida, p. 30. 

14 . Sutrakrtanga II. 2.18. 

15. Biology, P. 231 
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and Garbhavyutkrantika (those which are born from the womb ). 16 
Next they are divided into three groups on the basis of their habitats, 
viz. (1) Jalacara (aquatic), (2) Sthalacara (terrestrial) and Nabhacara 
or Khecara (aerial). 17 Matsya (fishes), Kacchapas (tortoises), Grahas 
(crocodiles), Makara (a kind of Sea monster-the emblem of the 
goddess Gangs) and Sisumara (Dolphin or Gangetic porpoise Cetacea) 
are the five kinds of Jalacaras (acquatic animals)* 18 

The longest duration of the life of the acquatic animals is one 
krore of Pnrvas: the shortest is less than one muhurta. 19 

Sthalacaras (terrestrial animals) are of two kinds, viz. Catuspadas 
(quadrupeds) and Parisarpas (reptiles), 20 quadrupeds which come under 
the subphylum of Mammals will be discussed later on in details. Here 
it is to be known that they are of four kinds, viz. (1) egakhura (Solid- 
ungular animals), e.g. horses, etc., (2) dukhura ( Biungular animals), 
e. g. cow, buffalo, etc., (3) Gandipada (Multiungular animals) e.g. 
elephant etc. and (4) Sanapphada (Animals having nails). 21 e. g. 
lions, etc. 

Parisarpas (reptiles) are of two classes: (1) Bhujaparisarpas (those 
which walk on their arms), e.g. Grhagolika (lizards), etc. and 
Urahparisarpa those which move on their breast, e. g. snakes, etc. 22 

The longest duration of the life of the terrestrial animals is three 
palyopamas ; the shortest is less than one muhurta. 23 

The longest duration of the life of terrestrial animals continuance 
i.e. the continuous birth in the same type or body is three palyopamas 
plus from two to nine krores of porva years ; the shortest is less than 
one muhurta”. 24 

16. Bhagavatl Sutra 12.8.463 ( Golamgula - ape ) ; Jjvabhigama Sutra, 1.33. ; 
Uttaradhyayana Sutra 36. 170. 

17. Bhagavatl Sutra 7.5.282; Uttaradhyayana Satra 36.171 ; Pannavana Sutra, 1.61, 
p. 29. 

1*. One Purva year consists of 7560 millions of common years. 

19. Uttaradhyayana Sutra 36.175 

20. Uttaradhyayana Sutra, 36.179. Pannavana 1.69. 

21. Uttaradhyayana Sutra, 36.»79-180. ; Pannavana Sutta 1.70 

22. Uttaradhyayana Sutra 36.18; ; Pannavana 1.76. 

23. Uttaradhyayana Sutra 36.183. 

24. Uttaradhyayana Sutra 36.181. “Paliovamaim tinni u,ukkosenna viyghiya / 
authii thalayaranam, amtomuhutttm jahanniya // 



124 


Jaina Biology 


Nabhacaras (Aerial Animals) 

Aerial animals are of four kinds, viz. (1) Carmapaksin (those with 
membranous wings ), 25 e.g. bat (valguli), (2) lomapaksin (those with 
feathered wings ), (3) Samudgapaksin (those with wings in the shape of 
a box) 26 and Vitata paksin (those which sit on outspread wings) 27 . 

The longest duration of the life of aerial animals is an Asarhkhcya- 
bhaga (innumerable part) of a palyopama ; the shortest is less than 
one muhurta. 28 

The longest life duration of the aerial animals’ continuance i. e. 
the continuous birth in the same type of body is an Asarhkheyabhaga 
of a palyopama plus from two to nine krores of pnrva years; the 
shortest is less than one muharta, according to the Pannavana Sutta. 29 

It is to be noted here that Bhujanga and Uraga 30 ( or Bhujaparisarpa 
and Urahparisarpa) mean reptiles in popular sense, but here Bhujaga 
(or Bhujanga) is evidently oriparous limbed animals (limbed reptiles 
and Batrachians) and “ not creatures whose movements are crooked or 
in the form of a bent bow ”. 31 

Urahparisarpa or Uraga means apodal reptiles, including snakes 
(ophidae), Carmapaksa-paksis, the so-called birds with leathern wings, 

( Bats, Chiroptera ) e.g. Valguli (flying-fox), Paksivirala (flying-cat, Micro- 
chiroptera) and Jalaka (apparently meaning blood - sucking Bats or 
Vampires), are included in the species of birds, (Paksl) because they 
are homologous and similar in structure and function, but they should 
be placed in the group of the Mammals as they have all characteristics 
of the Mammals. Catuspadas which fall under the category of the 
Mammals is indentical with the Vertebrata. 

Fishes : 

According to Jaina Biology, there are many kinds of fishes, such 
as, Sanhamaccha (kind of smooth scaleless fishes; they may be 

25. Uttaradhyayana Sutra, 36-187 ;; Pannavana 1.86. 

26. These interesting birds are said to live outside the Manushottara or world 
inhabited by men. 

27. Uttaradhyayana Sutra 36.»87 ; Pannavana 1.86. 

28. Uttaradhyayana Sutra 36.190. 

29. Ibid. 36.191. 

30. Tattvarthadbigama Sutia II; 34. 

31. Positive Sciences of the Ancient Hidus, p. 19. 
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identified with Jawlcss fishes-the living lamprey eels), 32 Khavaila- 
maccha (a kind of fish-cassyta filiformis), Jugamaccha (a kind of fish) 
V ijjhidiyamaccha (kind offish), Halimaccha ( Hali matyas - a kind 
of bony fish), Maggarimaccha (a kind offish, it may be identified 
with the scaleless Magur matsya), Rohiyamaccha ( Rohita matsya = 
Labeo rohita, a scaly long fish of reddish tint), Halisagara (Ilisa- 
gara, a kind ol scaly, bony fish in Bengal), Gagara (a kind of 
lish, it may identified with Bengal’s riverine ghagramatsya), Vada 
(a kind of fish, it may be identified with Vataka -scaly, riverine, 
disc-like globular fish ), Vadagara (a kind of fish of the same kind), 
Timi ( whale ) Timirigilam (a large fabulous fish ), Nakka ( Nakra, a 
kind of fish or Shark or crocodile ?), Tamdulamaccha (a kind offish), 
Kanikkamaccha (kind of fish), Salisacchiyamaccha (a kind of fish), 
Lambhanamaccha ( a kind of fish ), Padaga ( a kind of fish ), Padagati- 
padaga (a kind of fish ) and others like them. 33 

It appears from the study of this list of fishes that some of them 
are jawless, scaleless fishes, e.g. sanhamaccha, some are jawed cartila¬ 
ginous fishes, e.g. shark, etc., some are bony, scaly fishes, e.g. Rohita 
(Labeo Rohita), etc. 

Kacchabha (Tortoises ). 

There are two kinds of tortoises, viz. Attthikacchabha ( Bony tortoise 
called Kalikacchapa in Bengal) and Mamsakacchabha (fleshy tortoise 
called Chimakacchapa in Bengal) 34 . 

Gaha (Crocodiles) 

There are stated to be five kinds of Gaha, viz. Dili, Vedhala, 
Muddhaya, Pulaga and Simagara. 35 . 

Magara (a kind of Sea-monster regarded as the emblem of Kamadeva 
or Ganga.): 

There are stated to be two kinds of Magara, viz. Sonidamagara 
and Matthamagara. 36 

32. They are cylindrical fish, up to 3 feet long, with no jaws or paired finsh, they 
may be lamprey eels. 

33. Pannavana 1.63 

34. Pannavana 1.64. 

35. Ibid 1.36. It is true that there are a few varieties of crocodiles. A kind of 
fish-eating crocodile is found in Bangladesh, while the man-eating crocodiles 
are also found in abundance in the Sundarban rivers and o.Ticr small rivers in 
Bangaladcsh. 

36. Ibid. 1.66 
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Sunisuniara ( Dolphins ) 37 

Sumsumara is of one variety only. 

The Jalacaras (aquatic animals) are classified into two groups, viz. 
Sanimorcchima ( those which are asexually reproduced) and Garbhavyut- 
krantika (born from the womb). All the Sainmarcchimas are Napum- 
sakas (belong to the third sex), while Garbhavyutkrantikas are of 
three kinds, viz. Itthi (female), Purisa (Male) and Napumsaka (that 
of third sex). Of these aquatic animals-developed and undeveloped 
there arc 13 1/2 lakh varieties and birth places of them. 38 

Amphibia ( MA^DUKAJaTI OR DADDURAJATI). 

The land Vertebrates - Mandukas or Dadduras (frogs) represent 
the amphibian animals. Frogs and toads are highly specialized for 
hopping. Although the frogs are land animals and can live in com¬ 
paratively dry places, they must return to water to reproduce. “Eggs 
and sperms are generally laid in water and the fertilized eggs, nourished 
at first by the yolk, develop into larvae or tadpoles. These breathe 
by means of gills and feed on acquatic plants. After a time the larva 
undergoes metamorphosis and becomes a young adult frog or salamander, 
with lungs and legs” 39 . 

A number of frogs, toads and salamanders have skin glands that 
secrete poisonous substances, for this reason they arc perhaps called 
Mandukajati asivisa, 40 

Parisarpas (Reptiles) : Sthalacaras : 

I he class-parisarpa ( Keptilia ) 41 is a living species of true land forms. 
They need not return to water to reproduce as amphibian must. They 
are oviparous animals. “The bodies of reptiles are covered with hard, 
dry, horny scales which protect the animal, from desiccation and from 
p redators”. 42 The reptiles described in the Agamas are of two kinds, 

37. Pannavana Sutta 1.67. 

38. Ibid. 1.68.1-4. 

39. Bhagavatl Sutra 8.2.316; 12.8.460 ; 

, Manduke hari-gatura - plava - bhlka - plavangamah varsabhuh plavagah s*l ura 
jihva - vyanga - dardura/’ ( 1354); Abhidhann* cintamoni, Hemacandra, p. 38 ; 
Mandukka - Mandayati ; Varsasamayam - Madi - Bhekejalajantu bhide / pragnavya 
karana / Asrayadvara, vide Abhidhan Rajendra, p. 23 (y) Vyavahara 1.6, Pra. 1.5 
Bha. 1. Biology, p. 234 t 

40. Bhagavati Sutra 8.2,316 

41. Uttaradhyayana Sutra 36.181 ; Pannavana Sutta .76; 

42. Biology, p. 243. 
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viz. Urahparisarpa (those which move on their breast, e.g. snake) 
and Bhujaparisarpas (those which walk on their arms, e.g, lizards, 
etc. ). 43 Both are again of many kinds. 44 . 

Urahparisarpas ; 

They are of four kinds, viz. Ahi (snake), Ahigara ( a kind of snake), 
Asaliya (a kind of reptiles Urahparisarapas) and Mahoraga (a kind of 
reptiles Urahparisarpas). 45 

Ahi ( Snake ): 

Ahi is of two kinds, viz. Davvikara 46 and Maulino. 47 

Davvikara is of many kinds such as, Asvisa, (those having poison in 
teeth), Ditthivisa (those having poison in vision), Uggavisa (those having 
deadly serious poison ), Bhagavisa (those having poison is body), Tayavisa 
(those having poison in skin), Halavisa (those having poison in saliva) 
Ussasavisa (those having poison in inhaling air), Nissasavisa (those 
having poison in exhaling air,) Kanhasappa ( Krsnasarpa=black snake- 
cobra Naja Tripurdians ), Sedaspappa ( a kind of snakes ), Kaodara (a kind 
of snakes), Dajjhapuppha ( Dagdhapuspa, a kind of snakes), Kolaha 
(a kind of snakes), Melimimda (a kind of snakes) and others like 
them. 48 

Maulino ( Mukulina) (Hoodless Snake) 

There are many kinds of Maulino, such as, Divvaga, Gonasa, 
Kasahiya, Vaiula Cittalino Mamdalino Malino ; Ahi, Ahisalaga, Padaga 
and others like them. 

Avagara (Boidae) 

It is of one kind only (egagara). 49 

43. Uttaradhyayana Sutra 36.181 ; Pannavana 1.76. ; Tattvarthadhigama Sutra 2.34. 

44. Uttaradhyayana Sutra 36.18! 

45. Pannavana 1.77. 

46. Darvikaras are mentioned in su£ruta - Nagarjuna ( Kalpasthsna, ch. IV) of the 
five Darvikaras ( Kr§nasarpa, Mahakrsna, Padma, Mahapadma, safikapali - Naja. 
Tripudians, Naja Bangarus are hooded swift in their movement d«ural in thei» 
movement; diural in their habits, bear on their hoods or their bodies the marks 
of chariot - wheel, ploughs, umbrellas rhombs; or cross-bands, goads, etc., 
PSAH. p. 186. 

47. Pannavana 1.78, 

48. Ibid. 1.79. 

49. Pannavna 1.80. Ibid. 181 



128 


Jaina Bioogy 


Asaliya : 

They arc born and live in islands, forts, villages, towns, Nigamas 
(a city or market places), Khedas (small towns), Karbatas (market - 
towns or villages), Mandavas (temples), Donamuhas (the ends of a 
valley), Pattanas (towns or cities), Agaras, ( mines), Asamas, (hermitages) 
Samvahas ( parks for recreation or market - places), and capitals 
(Rayahani). They are sammnrcchima prams. They are in the minimum 
innumerabeth part of a cubic finger in length and 12 Yojanas in the 
maximum, like that in breadth and depth. On the destruction of 
islands, etc. they rise up by making the earth burst forth and die in 
an antarmuhnrta. 50 

Mahorga : 

Mahoraga ( Reptiles living in the extermal islands and seas) 51 , are 
of many kinds, such as, (1) Soriie are one cubic finger in length (2) 
Some are arigulapuhattiya (two-nine cubic fingers in length), (3) 

(3) Some are one viyatthi (thumb finger to small finger in length ), 

(4) Some are viyatttiipuphattiya (two - nine fingers in length ), (5) Some 
are one rayani ( one cubital8*' in length (6) Some are rayani-puhattiya 
(two to nine rayanis in length), (7) Some are one kucchi, i.e. two cubits) 
in length), (8) Some arc Kucchi - puhattiya (two to nine Kucchis), 
(9) Some are one dhanu (four cubits in length), (10) Some are dhanu- 
puhattiya (two to nine dhanus in length), (11) Some are one gauyam 
(2000 dhanus in length), (12) Some are Gauyapuhattiya, (i.e. two to 
nine gauyams) (13) Some are one Yojana (14) gauyas in length), 
(15) Some are Yojanasatam ( one hundred Yojanas in length), (16) 
Some are Yojanasatapuhattiya (two to nine Yojanasatas), (17) Some 
are Yojana-sahasram (one thousand Yojanas in length), and many others 
like them 52 . 

They are born in land but move in both water and land. They 
live in the external islands and seas. 53 

They are of two kinds, viz. Sammnrcchima ( asexually reproduced ). 
and Garbhavyutkrantika (sexually reproduced ). All the Sammnrcchima 
are Napumsakas ( that of third sex). Garbhavyutkrantikas are of three 

50. Ibid. 1.82 

51. Pannavana l- 83 

52. Ibd. 1.83. 

It is difficult to identify them in the absence of further knowledge about 
them. But it is certain that a kind of snake type reptilia are found to originate 
in the ruins of old houses and buildings on their destruction. 

53. Ibid. 



Animals and their Classification 


129 


kinds, viz. Itthi (female), Purisa (male) and Napumsaga (third 
sex ) 54 . 

Of these Urahparisarpas developed and undeveloped, there are ten 
lakh varieties and birth-places 55 of them. 

Bhujaparisarpas (Reptiles which walk on arms) : 

Bhujaparisarpas are of many kinds, such as, Nauia ( Nakula - mang- 
oose), Goha ( Godha, Varanidae Lizards, Reptilia), Sarada, (a kind of 
Bhujaparisarpas), Salla (porcupine on a kind of Bhujaparisarpas), Saram- 
tha (a kind of Bhujaparisarpas), Sara (a kind of Bhujaparisarpas), 
(Gharoila (a kind of Bhujaparisarpas), Vissambhara ( a kind of Bhuja¬ 
parisarpas), Mosa (rats a kind of Bhujaparisarpas), Mangusa (a kind 
of Bhujaparisarpas), Payalaiya (a kind of Bhujaparisarpas .), Chiravira- 
liya (a kind of Bhujaparisarpas), Jaha (a kind of Bhujaparisarpas), 
Cauppaiya ( a kind of Bhujaparisarpas ), and others like them. 55 

They are divided into two kinds, on the basis of their mode of 
origin, viz. Sammarcchima (asexually reproduced) and Garbhavyut- 
krantikas (sexually reproduced or bom from the womb ). All Sammurc- 
chimas are Napumsakas (of third sex). Those which are Garbhayut- 
krantikas are of three kinds, Itthi ( female ), Purisa (male ), Napumsaga 
(third sex) 56 . 

Of these Bbuja parisarpas - developed and undeveloped there are 
nine lakh varieties and birth-places, etc. 57 

Catuspadas ( Quadrupeds ) : 

As pointed out, they are the terrestrial mammals and there are 
four sub - classes of Catuspadas viz. Egakhura, Dukhura, Gandipada 
and Sanapphada 58 . 

Egakhura ( Solidungular Animals ) 

Solidungular animals are of many kinds, such as, Assa (horses), 
Assatara (kind of horses or mules), Ghodaga (mares or a kind of horses), 
Gaddabha ( ass ), Gorakkara ( a kind of Solidungular animals ), Kamdaga 
(a kind of solidungular animals), Sirikaiiidadaga ( a kind of solidungular 

54. Ibid. 1.85 

55. Ibid. 

56. Ibid. 

57. Ibid. 1.85.5. 

58. Pannavana 1.70. 
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animals), Avatta (a kind of solidungular animals ) and others like 
them. 59 


Dukhura ( Biungular Animals ). 

They are of many kinds, such as Uttha (camel), Gona (cows), Gavaya 
( Bos gaveeus-Ungulata), Rojjha (a species of Biungular animals), Pasaya 
(a species of Biungular animals), Mahisa (buffalo), Miya (deer), Samvara 
(a species of Biungular animals, a kind of deer), Varaha (boars or hogs 
or swines), Ava (goats), Sarabha (a kind of deer), Camara (Yaks), Kurariga 
(a kind of deer), Gokanna (the deer Antilope picta), and others like 
them. 60 

Gandipada ( Multiungular Animals) 

v. v. • •. .i ■ 

There are many kinds of Gandipadas, such as, Hatthi (elephant), 
Puyanaya (a kind Multiungular animals ), Maihkunahaithi (a kind of 
elephants), Khagga (a kind of rhinoceroses ), Gandaras (rhinoceroses) 
and others like them. 61 

Sanapphada (Animals with incisor teeth and nails) 

IfV.V..,'> ; - .1. ‘ 

There are many kinds of them, such as, Siha (lions), Vaggha 
(tigers), Diviya ( Dipika, a kind of tiger, leopard or panther), Taraccha 
( wolves ), Parassara ( Panthers or a particular wild animal), Siyala 
( Srgalas = foxes ), Bidalas (cats), Sunaga (dogs), Kokamtiya (a kind 
of Carnivorous animals), Sasaga ( hares ), Cittaga ( a kind of Carnivorous 
animals), Cittalaga (a kind of Carnivorous animals) and others like 
them 62 . 

All these animals are classified into two kinds on the basis of 
their mode of origin, viz. Sarhmurcchima (animals asexually reproduced) 
and Garbhavyutkrantika (animals born from the womb). Those which 
are Sarhmurcchimas are Napumasakas. Those which are Garbhav¬ 
yutkrantika are of three kinds, viz. Itthi (female), purisa (male) 
and Napumsaga ( third sex). Of these terrestrial quadrupeds - developed 
and undeveloped, there are ten lakh varieties and birth-places of 
them. 63 

59. Ibid. 1.71, 

60. Ibid. 1.72. 

61. Pannavana. 1.73. 

62. Ibid. 1.74. Tattvarthasutra mentions Rksa (bear) after Vyaghra (tiger). 

63. Ibid. 1.75. 1-4. 
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Pakkhi ( Birds ) : 

Paksins ( Birds) are characterized by the presence of feathers 
( Paksas 64 , Lomas); “ these decrease the loss of water through the body 
surface, decrease the loss of body heat, and aid in flying by presenting 
a plane surface to the air'' 65 . 

Like parisarpas (reptiles) birds lay eggs and have internal fertili¬ 
zation, i.e. they are oviparous (andaja ). 66 a They have become adapted 
to a variety of environments and different species have very different 
types of wings, tails, breaks, feet, etc. 

As pointed out, there are four species of birds, viz. Carmapaksi 
(so-called birds having leathern wings - Bats, chiropetera = Valguli), 
Lomapaksi (birds proper having feathered wings ), Samudgapaski (those 
with wings in the shape of a box) 66 and Vitatapaksis ( which sit on 
outspread wings ) 67 . 

Carmapaksis have been included by the Jainacaryas into the category 
of birds on the basis of their homologous features of wings with birds 
proper having feathered wings. But they should be placed under the 
species of the Mammals, according to modern Biology, as they have 
feathers of the Mammals. 

Carmapaksi (leither-winged birds ) 

Carmapaksi are of many kinds, such as, Vagguli ( bat), Jaloya 
( Jaluka, aquatic or amphibious or blood-sucking bat or vampire?) Adila 
(a kind of Carmapaksi), Bharandapakkhi (a species of micro-chiroptera, 
the horse-shoe bat ?), Jivamjiva, Samuddavayasa, (sea-crows?) Kanna- 
tiya, (a kind of Carmapaksi). Pakkhibirali ( flying cat, micro-Chiroptera 
etc.) 68 

It is difficult to identify all of them at the present state knowledge 
of taxonomy. 

Lomapaksi ( Birds having feathered wings ). 

There are many kinds of Lomapaksis, such as, Dhanka ( a kind of 
crows), Karika (herons), Kurala (Ospreys-large birds prying on fish), 
Vayasa ( crows ), Cakkaga ( a kind of birds), Hamsa ( ducks ), Kalahamsa 

64. Pannavana 1.86. 

65. Biology, p. 243. 

66a Tattvarthadhigama Sutra. II. 34. ( Andajanarh Paksinam ^ 

66. Uttaradhyayana Sutra, 36.18". Pannavana 1.87. 

6 7 . Pannavana 1 87. 

68. Pannavana 1.87 



132 


Jaina Biology 


( a kind of ducks ), Psyahamsa ( a kind of ducks ), Rsyahamsa (Ganders), 
Ada ( a kind of bird), Sedi (a kind of bird ), Baga ( Vakas, herons ); 
Balaga ( Balakas, cranes), Parippava ( a kind of birds), Komca ( Krauftca= 
curlews, wading birds with long slender curved bill), Sarasa (the 
Indian cranes), Mesura (a kind of birds), Masura (a kind of birds), 
Mayura ( peacock ), Satavaccha ( a kind of birds ), Gahara ( a kind of 
birds), Pondariya (a kind of birds), Kaga (Kakas, black crows), 
Kamajuga (a kind of birds), Vamjulaga ( a kind of birds), Tittira 
(partridges), Vattaga (a kind migratory bird allied to partridge, 
esteemed as food, quail), Lavaga (a kind of birds), Kavoya (pigeons), 
Kavirhjala (a kind of birds), Parevaya (a kind of pigeons), Cidaga 
(a kind of birds), Casa (a kind of birds), Kakkuda (wild cocks), 
Suga ( Suka, parrots), Barahina ( a kind of birds ), Madanasalaga ( a kind 
of birds), Koila (Cuckoos), Seha ( Sekha, peacocks?), and Varellagamadi 
( a kind of birds) etc. 69 

Samudgapaksi : 

Samudagapaksi is of one kind only. This species is not found in 
India, but they live in the external islands and seas. 70 It is not 
possible to identify this class at the present state of our knowledge 
of taxonomy. 

Vitatatapaksl: 

It is also of one kind and it lives in the external islands and 
seas. 71 

All these birds are of two classes, from the point of view of 
the mode of origin viz. Sammnrcchima 72 ( asexually reproduced) and 
Garbhavyutkrantika ( sexually reproduced ). Those which are Sariimurc- 
chimas are Napurhsakas. Those which are Garbhavyutkrantikas are of 
three kinds, viz. Itthi ( female ), Purisa ( male ), Napumsaga (third 
sex ). 73 

Of these aerial animals - developed and undeveloped, there are stated 
to be 12 lakh varieties and birth-places. 74 


69. Pannavana 1.88. 

70. Pannavana 1.89. 

71. Ibid. 1.90. 

72. Sariimurcchimas grow by assimilating the materials in their surrounding. Accor¬ 
ding to a second explanation their internal organ does not fully develop. 

73. Pannavana Sutta, 1.91- -3. 

74. Ibid., 1.9-4, 



Animals and their Classification 


133 


It appears from the list of birds that not all birds fly; some, such 
as, hamsas have become adapted to a variety of environments. 

In Jaina Biology the vertebrata is also sub-divided into three 
classes on the basis of the mode of reproduction 75 viz., (1) Andaja, 
oviparous (Pisces, Reptilia, and Batrachia ), e. g. (snakes, ophidia, 
Reptilia), Godha ( Varanidae, Lizards, Reptilia), Krikalasa (Chameleons 
Reptilia), Grihagolika (Common Lizards, Laccrtilia ), Matsya (Pisces) 
Knrma ( Tortoises, Chelonia, Reptilia ), Susumara (Dolphin or porpoise, 
Cetacea), and birds proper with feather wings-Lomapaksa Paksis. 76 

Sisumaras are erroneously placed under this class, being really 
viviparous like other cetacea which belongs to the Mammals. (2) 
Jarayuja, 77 mammals born with placenta, including all mammals other 
than the Potaja : 

1. Man, cow, buffalo, goat, sheep, horse, ass, camel, deer, yak, 
hog, Bos Gavaeus, (Gavaya-Ungulata), lion, tiger, bear, panther, 
dog, jackal, cat, etc. 78 

(3) Potaja, 79 a class of placental mammals comprising the Deciduata 
with the exception of Man, the Apes, and the Carnivoia, e.g. Sallaka 
(porcupine, Rodcntia), Hasti (Elephant, Proboscidea), Svavit and Lapaka 
(Hedgehogs and other creatures that lap up, Insectivora), Sasa and 
Sayika (hare, rabbit, and squirrel, Rodentia), Nakula (Ichneumon, 
which though carnivorous is supposed to come under the Deciduata), 
Musika (mice, Rodentia), and the Carmapaksa Paksl, so-called birds 
with leathern wings (bats, Chiroptera), e.g. Valguli ( 1 lying - fox ), 
Paksivirala (flying cat, Micro - chiroptera) and Jaluka (blood-sucking 
bats or Vampires ). 80 

75. Tattvarthadhigama Sutra II. 34. 

76. Ibid. 

77. According to the Jainas, J«rayuia, ( viviparous-lit., placentalia ) means only 
those viviparous animals which come out at birth with the placenta (a Deciduata), 
while Potaja is a class of placental mammals comprising the Deciduata with 
the exception of Man, the Apes, and the Carnivora. Potaja means literally 
viviparous animals born without placenta. The Potaja class comprises, the 
following Deciduata. Proboscidea, Redentia. Insectivora and Chiroptera. 

78. Tattvarthadhigama Sutra II. 34. 

79. Tattvarthadhigama Sutra, II. 24, 

80. Jarayujanam manusya - go - mahlsajavika§ca kharosiramtga - camara - varaha - 
gavayasimha vyaghrarksa - dvlpi^vaj-’irgalamarjaradlnaih / Andajanam sarpagodha 
Krkalasa grhagolika - matsya - kurma - nakra - se^umadinam / pakslnam ca loma- 
paksanam / h 3 rhsacasa-guka - grdhra - syena -parsvata - Kaka - mayoramadgu- 
baka-balakadlnam/Potajanam sa^ka - hasti - svavillapaka - sasa - sa> ika- nakula- 
mu$ikadinam/ Carrnapaksinam ca paksanrim Jaluka valaguli bharanda-paksivira- 
1 adlnam garbhe janma /” Tattvarthadhigama Sutia, ^ h. II, Sutra 34. 
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Mammals : 

All the Jarayuja and Potaja 81 animals come under the species 
of the Mammals. “The distinguishing features of Mammals are the 
presence of hair, mammary glands sweat glands, and the differentiation 
of the teeth into incisors, canines and motors”. 82 There are many 
sub-classes of the Mammals. 

The Jarayuja and Potaja animals of Jaina Biology form the sub¬ 
class of the Mammals-the Eutheria of Biology which includes all the 
other mammals, all characterized by the formation of placenta for the 
nourishment of the developing embryo while within the uterus (Garbha 
or Jarayu) of the mother. Some of the principal orders of Jarayujas 
and Potajas (i. e. placental mammals ) are the following : 

(1) Insectivora-hedge - hogs (and other creatures, that lap up, e.g. 
Svavit and Lapaka, they are Potajas). 

(2) Chiroptera - bats ( Valguli 83 -flying fox - Potaja, Paksivirala - 
flying Cat, Micro - Chiroptera- Potaja, Jalaka (blood sucking 
bats or Vampires - Potaja ). 

(3) Carnivora -(Jarayuja, lion, tiger, bears, panther, Bidala = Cat, 
Sunaga = dog, foxes (Srgala), etc. 

(4) Rodentia (Sallaka = porcupine, musika = mice, Sasa and Sayika= 
hare, rabbit and squirrel). These mammals have sharp chisel¬ 
like incisor teeth. 

(5) Primates - men, apes and monkeys. 

(6) Artiodactyle - cattle, cow and buffalo, goat, sheep, hog, deer — 
Herbivorous hooved animals with an even number of digits 
per foot. 

(7) Perissodactyle-horse, ass, camel, rhinoceroses (Assa, Gaddabha, 
Uttha, Gandara ). 

(8) Proboscidea (Potaja, hasti, elephant). 

(9) Cetacea - Whales, dolphines and porpoises (Timi and 
Susumara) 

(10) Ichneumon ( Nakula, mangoose, Deciduata - Mammals ). 

81. Tattvarthadhigama Sutra II. 34. 

82. Biology, p. 244. 

83. A kind of Carmapaksin, as already pointed out as Valguli. 
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It appears from the study of the hosts of animals as given in the 
Jaina Agamas that the various members of the animal kingdom cannot 
be placed on a single scale ranging from lowest to highest, for their 
evolutionary development has occurred in the manner of a branching 
tree, rather than in a single continuous series. It cannot be said, for 
example, that the starfish is “higher” or “lower” than the Samvuka 
(Helix) or Sankha (Concifera) or Oyster, the two forms are simply 
representatives of the two main trunks of the evolutionary tree, between 
the two groups are deep-lying differences of structure and development. 

MAN : 

Men are of two kinds, viz. Sammurcchima ( asexually reproduced 
or reproduced by generation acquivoca) and Garbhavyutkrantika (men 
born from the womb i.e. sexually reproduced ). 84 

As pointed out, men belong to the sub - class of the Mammals. 
Sammurcchima manusyas are born in all kinds of dirty places, such as, 
pihees of urination, etc. 85 It is not possible to recognize them in the 
light of modern Biology at the present state of our knowledge in the 
field of taxomony. 

Conclusion : 

The classification of animals as made in Jain Biology may be 
summed up by making a comparative study of it with that of animals 
as found in other Indian Biological Sciences in some respects. For 
example, Sammurcchima Jivas 86 (from two-sensed to four-sensed 
animals asexually reproduce) of Jaina Biology may be identified 
with Ayonija Ksudra Jantus 87 (asexually generated small animals), 
e. g. svedajas (animals born of moisture and heat) and Udvijja 
( born of vegetable organisms or metamorphic e. g. the coccinella ). 88 
Yonija Ksudra Jantus 89 (sexually generated small animals), e. g. 

84. Uttaradhyayana Sutra, 36.171. ; PanndVana 1.92 Tattvarthadhigama Sutra II. 34. 

85. Pannavana, 1.56 

86. Uttaradhyayana Sutra, 36.171 ; Pannavkna, Sutta 1.56.57.58, 

87. Prasastapadadabhasya ( sarlram dvividhariv-Ycnijamayonijarh ca etc.), 
Ksudrajantunam etc. Prtnivinirupanarii/” 

Patanjali’s Mahabhasya, 2 4.1. ( Athava Nakulaparyanta Ksudrajantavah ) 

88. Caraka, Sarirasthana, Chap. III. 16 “ Bhutanam Caturvidha Yonirbhavati 
jaravandasvedodbhidah” 4 Ekaika yonih aparBamkhyeyabhid bhavanti Bhutan am 
akrtiviSesa parisainkhyeyatvat of Ibid )’ 

89. Prasastapadabhasya. Prthanjrupanam /” 
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the Andajas (oviparous) and Jarayujas 90 (viviparous) of Brahmani- 
cal Biology are identical with the Tirikkhayoniya Jivas (Andajas 
and Jarayujas 91 - lower animals born of eggs and lower animals 
born from the womb as a result of sexual union ) of Jaina Biology. 
In both the Biological sciences the two-sensed animals or the 
Ksudrajantus (small animals), like (1) Kyimis 92 (worms or Vermes), 

(a) Apadikas, 93 without lateral appendages (Scolecids), (b) Nnpurakas 94 
(Annelids ), and (c) Gandupadas 95 (Arthropoda), (II) the Jalaukas" 
(Leeches) 97 and (III) Kosasthas, (shelled animals), i. e. some forms 
of Mollusca, e. g. the Sankhas (Conchifera), the Suktikas 98 (Pearl 
mussels), the Sambukas (spiral shelled Helix), Vodika, etc. 99 come 
under the category of the Invertebrata. (IV) The three-sensed animals 
of Jaina Biology and the Insects of Brahmanical Biology, typified by 
the ants comprising (a) Pipilika, 100 Rohinika (ants, Hymcnoptera), 

(b) Upacika, Kunthu, Tuburaka (bugs and flies, Hemiptera, (c) Trapu- 
savija- Karpasasthika (Cucumber-and Cotton-weevils and Lice, Aptera), 
Ametabola), (d) Satapadi, Utpataka ( Centipedes, Spring-tails, Aptera), 
(e) Trnapatra (Plant- or grass-lice, Aptera) and (f) Kasthaharaka 

90. Ibid. 

91. Bhagavatl Sutra, 7.5.282 ; Jivabhigama Sutra 3.1.96 ; 

Pannavana 1.61*91. Tattvarthadhigama Sutra 11.34. 

92. Uttaradhyayana Sutra 36.128 ; $usruta ( Krmis ), Dalvana. 

93. Of Sugruta’s careful description, Sutrasthana, Ch. XIII ; Tattvarthadhigama 
Sutra. II. 24 (apadika ) 

94. Tattvarthadhigama Sutra II. 24. 

95. Tattvarthadhigami Sutra II. 24. 

96. Tattvarthadhigama Sutra II. 24 ; Susruta, Sutrasthana, Ch. XIII ( Athato jalaukg 
.. etc. 

97. Tattvarthadhigama Sutra II. 24 ; Ibid. 

9>. Caraka and Susruta, Ch. XXVII, Sutrasthana, Dalvana *‘i9uktisahkha, etc. 
( Caraka Sutrasthana XXVII) no. “Vodikajala s u ^hsambuka bheda bahubheda 
grhyant) Delvania 

i>9. Ibid. Tattvarthadhigama Sutra II; 24. 

100. “SuSruta - Nagarjuna names six varieties of Pipjlika ( ants), six varieties of 
Maksika (flies), five varieties of Ma§akas (mosquitos) including one mirinc 
and one mouutain kind, eight varieties of s a tapadls ( centipedes ), thirty varie 
ties of scorpions, and sixteen of spiders (Lutas). Of the kitas, the glow-worm 
and the Tailakita (lit-oil-worm \ are said to be luminous ( phosphorecent ) ca. 
Rajanighanta - Khadyota tailakitau”, vide the Positive Sciences of the Ancient 
Hindus, p. 194. 
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(Termites, white ants - Neuroptera, Hemimetabola) 101 form the Higher 
Invertebrata. 

Besides the four-sensed animals of Jaina Biology 102 and the 
Insects of Brahmanical Biology 103 , typified by Hexopoda, ( Satapada ) 
comprising (a) Bhramara. Varata, Saranga, (bees, wasps, and hornets^, 
(b) Maksika, Puttika, Daiiisa, and Masakas ( flies, gnats, gadflies and 
mosquitos), (c) Vrscikas and Nandy?Tvartas (Scorpions and spiders - 

Arachnida, Arthropoda), (d) Kita (butter -fp.es and moths) and 

Patarigas (grass - hoppers and locusts) also belong to the class of the 
Higher Invertebrata. They are all oviparous (andajas ) 105 according 
to both the sciences. 

The Tiryak-Yom animals having five sense-organs of Jaina Biology 100 
and Brahmanical Biology, 107 i. e. lower animals with five sense - organs, 
sexually generated, corresspond to the Phylum Chorodata-the Vertebrata 
possessing bones and blood. They are classified on the basis of their 
mode of reproduction. 

They are as follows : 

(1) Andajas, 108 (oviparous animals) comprise (a) Matsya (fishes), 
Timi (whale), Makara (Shark?), Kurmas (tortoises), Kumbhiras or 
Nakras ( Grahas) (crocodiles), Susumaras (dolphins), (b) Uragas 
(apodal reptiles including sarpas - snakes, Ophidia) which move on 
breast, (c) Bhujagas (oviparous animala) with lateral pedal appendages 
which walk on arms, i. e. both Reptiles and Batrachians including 
Godha ( Varantas lizards), Grhagolika (common lizards) and Krikalasa 

10!. Pannavana, 157. ; Tattvarthadhigama Sutra II. 24 

102 Pannavana Sutta 1,58 ; Tattvarthadhigama Sutta II. 24. 

10^. Sec Caraka- Su^ruta, Dalvana. Caraka Sutrani and Chapter XXVII 
( Maksikam bhramararh etc,) 243 Susrutas, Kalpasthana Ch. VIII 

104. Pannavana Sutta 1.58. ; Tattvarthadhigama Sutra II. 24. 

105. Tattvarthadhigama Sutra II. 34. Prasastapadabha§ya. 

106. Pannavana Sutta 1.61-92 ff. Tattvarthadhigama Sutra II. 24, 34. 

107. i. e. Ksudrajantus of Brahmanical Biology*; sexually generated lower animals 
possessing bones and blood. Corresponding to the vertibrata are indentical with 

Tiryakyoni animals, sexually generated. 

108. Tattvarthadhigama Sutra II. 34 ; Prasastapfidabhasya, etc. Prthivinirupanam 
“Pak$harisrp3namandajam”. 
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( chameleons ). 109 

(2) Kurmas and Nakras (tortoises and Crocodiles - Chelonia and 
Emydcsauria, Reptitia). 

(3) Sisumaras 110 , the Dolphinidae ( Odontoceta cetacea ). Sisumara, 
is not oviparous as mentioned in Jaina Biology. It does not name 
Karkata ( Crabs - Crustacea), but it is mentioned in Susruta. The sub¬ 
class of Bhujagas of Jaina Biology, being a natural sub-division of the 
Vertebrates, does not comprise Crustacea which are rightly placed under 
the category of the Invertebrates and (d) Lomapaksa Paksins * 1 11 111 (winged 
animals with feathery wings, i. e. birds proper), while Carmapaksa 
Paksin 112 (winged animals with leather wings), though they have been 
placed under the category of birds in both Jaiua and Brahmanical 
Biologies 113 on the homologous basis, belong to the Placentalia of the 
Deciduata class (Potaja). II. Jarayujas and Potajas 114 (Viviparous, lit. 
placentalia) as classified in both the Biological sciences are placed on 
the same basis of mode of reproduction. They are as follows : (a) 
Carmapaksa, paksins (leather - winged animals, which are Potaja - 
Deciduata), viz. Valguli (flying-fox), Paksi-virala (flying cat, Micro- 
chiroptera ), Bharanda paksin-a species of Micro-chiroptera ), the horse¬ 
shoe bat?) and Jaluka (blood-sucking bat or Vampire bat?) 115 

(b) Vilesaya Jarayujas 116 (mammals that live in holes of burrows, 
including various species of Rodents and Insectivora, such as Musika, 
(mice), etc. 


109. Tattvarthadhigama Sutra II 34. 

SuSruta mentions <# fom varieties cf the Kanav£(bhaka), a species of iChemeleon- 

1 ike lizards, ( cf. Ladyayana, quoted by Dalvana, Kalpasthana, Chapter VIII, 
six varieties of Galagolika (a species of lizards), and five varieties of Gaudheraka 
Varanus-like lizards, but smaller in size, vide the Positive Sciences of the Ancient 
Hindus, p.196. “Kaundiiyakah Kanabhako etc. 'Kalpasthana, VIII'’, Galagolyastu 
-, sarsapiketyevam. Ibid, //’ “Gaudhcrakah sthaiika (Ibid. 2|) 

110. Tattvarthadhigama Sutra II. 34. 

111. Pannavana Sutra, 1,86, ; Tattvarthadhigama Sutra II. 34. 

112. Ibid. 

113. Tattvarthadhiganu. Sutra II. 34. ; Prasastapadabhasya (Paksisarlsrpanamandajam) 
Prthivinirupanam. 

11 1. Tattvarthadhigama SQtra 11.34.; Carmapak$anam ca paksanam Jaluka-Valguli - 
Bharanda Paksiviraladinam garbhe janmah /” 

115. Ibd. 

116. Vilesaya class of animals is included into the group of Jangala animals. See 
Susruta, Sutrasthana, Chap. XXVII. 
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(c) Parnarargas 117 (arboreal mammals, comprising some Rodents 
( Sasa, Sayika, hare, rabbit, 118 squirrels, etc.), a wild-cat-the sloths 
aid the apes. 119 

(d) Non-carnivorous quadrupeds ( Catuspadas), Akravyadah, such as, 
Jangalas 120 -mrga, (deer), etc., (2) Kulecaras 121 (mammals grazing on 
the banks of rivers aad frequently marshy places, e.g. Hasti (elephants ), 
Gandara (rhinoceros), Gavaya ( Bos gavaeus), Mahisa (buffalo), 
Varaha (hog), some species of deer also, (3) Gramyas 122 (domesticated 
quadrupeds), some with undivided hoof ( ekasapha i. e. egakhuf a), 123 
e. g. Asva (horse), Asvatara ( mule.); Gardabha (ass), some with cloven 
hoof ( dvikhura ), e. g. Ustra ( camel), Gona ( cow ), Aja ( goat), Avika 
(sheep), 124 etc. 

(e) Carnivorous quadrupeds, Guhasaya 125 ( living in natural caves 
or hollows, Carnivorous - Kravyada or Sanapphada, comprising Simha 
(lion), Vyaghra (tiger), Rksa (bear), Dvipina a kind of tiger, leopard 
or Panther), Sva (dog), Srgala (Jackal), Marjara (cat), 126 etc. 

The Carnivora are termed Vyalas, 127 or Kravyadas 128 and Herbivora 
as pasus 129 in the Brahmanical works in a wider sense. 

117. Parnamrgas, apes, etc. are also enlisted in the class of Jangalas, Ibid. 

1 8. Tattvarthadhigama Sutra II. 34. 

119. Bhagavatl Sutra 12.8.-60. 

120 Kalyanakaraka mentions Jangalaand Anapa animals, Kalyanakaraka. V. 19, p. 21; 
Susruta, Sutrasthana, Chap. XXVII. It also gives a list of dieiary animals. 

1 hey are divided into two classes, viz. 

(') Anupas (animals that live in marshy land or water-logged land (or water) 
(?) Jangala animals that live in dry (hilly) jungle land. The Anapas are 
subdivided into eight classes and the Jangalas into five on the basis of real and 
natural distinctions of food and natural distinctions of food and habitat, in all 
tf ey arc sub-divided into thirteen classes; “Trayodasabheds satsu eva antar- 
bhatah / Saihkhyeyam nirddesadeva satsariikkyriy.nh labhayam tena sadvarga 
iii niyamartham .. Dalvana, Sutrasthana, Chap. XXVII. 

121. Kulecaras are included into the class of Anapa. 

122. Gramyas are placed in the class of Jangalas. 

123. “Gramyasabdena ca ekasaphasabdena ca gramyahsapah ksurah - Dalvana”. 

124. Tattvarthadhigama Satra II, 34. 

125. Guhasaya is included into the class ot Jangala. 

126. Tattvarthadhigama Satra II. 34. 

127. SuSruta. 

128. Ibid. 

120. Ibid, 
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Aristotle, the greatest of Ancient biologists, mentions “some five 
hundred different animals, a large number relatively to the knowledge 
of the time 130 ”. He arranged animals in a Scala Naturae according to 
the principles of mode of generation ( asexual - sexual ), homology, 
habitat, sponataneous generation, similarity of structure, etc. But 
“Keswani 131 contends that Aristotle’s ( 384-382 B. C.) Scala Naturae 
which is considered as the earliest scientific classification of animal 
kingdom actually never occurs in any of his writings and has been 
somewhat forcibly extracted out of Aristotle's text.” 132 

Like this Greek philosopher the Jainacaryas recognize in principle 
three grades of likeness or similarity in animal classification, viz. 

(1) the complete identity of type, which exists within a single species, 

(2) the likeness between species of the same great genus (such species 
have the same bodily parts, differing only in degree in number, size, 
etc.), (3) the likeness by analogy between ‘greatest genera' themselves, 
on the basis of sense-organs, for the Jainacaryas, grasped firmly, the 
homology between arm, foreleg, wing, fin, between bone and fish spine, 
between feather and scale. 

They never applied any cut-and dried classification. They were 
well aware of the difficulties of the existence of isolated species which 
fall under no recognized greatest genera and of species intermediate 
between two such genera. But their classification is clear enough in 
its main lines. It was a great advance on anything that preceded it 
in the Vedic period and no further advance on it was made in the 
field of Ancient Indian Biology. Their widest divisions are Dvindriya 
( two-sensed ), Trindriya (three-sensed ), Caturendriya ( four-sensed ) 
and Pancendriya (five-sensed) animals answering to the modern 
Invertebrates (two-sensed animals, three-senesd animals and four- 
sensed animals ), and Vertebrates (five-sensed animals, on the basis of 
the number of sense-organs possessed by each of them and also on 
that of habitat-Jalacara (aquatic), Sthalacara (terrestrial) and Nabha- 
cara (aerial). Of the Pancendriyas (five-sensed animals) the main 
genera are viviparous quadrupeds (Catuspada) ( Cetacea ) and oviparous 

130. Aristotle by W. D. Rass, Chapter IV, pp. 112 ff. 

131. Keswani N. H., The Concepts of generation, reproduction, evolution, and 
human development as found in the writing of Indian (Hir dus) scholars during 
the early period ( up to A.D 2C0 ) of Indian History, Bulletin of National 
Institute of Sciences of India, No, 21. p. 208, 1961. 

132. Singer. C. A. A Short History of Anatomy from the Greeks to Harvey Daver. 
Nrw York, p. 209, 1957. 
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birds (Paksin ) and apoda-oviparous reptiles ( parisarpas ) and ampibia 
( frog = manduka) and oviparous fishes ( matsya ). 

Besides these there are the isolated species - man and certain 
intermediate species. Dvindriya, Trindriya and Caturendriya animals 
(lower and higher invertebrates ) are divided according to the consis¬ 
tency of their inner and outer parts and sense-organs. 

Each of these genera has many differentiae and they accordingly 
be grouped in many ways, but the most illuminating of those as 
suggested by the Jainacaryas is that which depends on the mode of 
generation-Sammurcchima and Garbhavyutkrantika, Andaja, (oviparous) 
Jarayuja and Potaja (viviparous). The highest types of animals are 
the Jarayujas and Potajas (vivipara ), i. e. those which have vital 
force to reproduce sexually offspring qualitatively like the parents. 
The next type is that in which an egg is produced (andaja) out of 
which an issue gets generated. 

Lower still come the types of animals which produce asexally 
( Sammurcchima) a slimy fluid from whish they develop; while in 
others the young simply bud off from the parents. And finally in all 
lower types and occasionally even as high as the fishes there occurs 
spontaneous generation (Sammurcchima) from lifeless matter, such as 
sveda (dirt or sweat). 


FOURTH CHAPTER 


THE ORGANISATION OF THE HUMAN BODY 
(First Section ) 

Blood and Circulatory System. 

The Organisation of the body (sarira )* of developed animals, 
particularly, of men, includes the transport system of the body, i. e., 
blood and vessels (siras, etc .) 1 2 that supply all cells with nutrients 
(rasa ) 3 and remove the waste products (mutta, etc ) 4 of metabolism 
and the circulatory system 5 , the respiratory system, the digestive system 
together with metabolism and nutrition, the excretory system, the 
integumentary and skeletal systems, which protect and support the 
body, the muscular system which moves the various parts of the body- 
one on another, the nervous system, the sense-organs by which animals 
obtain and process information regarding the external environment, 
and the endocrine system. 

Enumerating the contents of the human body the Jainacaryas 
state that usually this body is a collection of blood (sOnita or rudhira ) 6 
and blood vessels - seven siras (arteries or veins), twenty four 
dhamanis (vessels, veins or arteries carrying nutrient) and eight srotas 
(currents ), 7 lungs including eparterial bronchioles of trachea (phoppasa- 
phephasa ), 8 gastro-intestinal tract starting from mouth cavity, oesophagus 
upto the colon of the large intestine ( mukha . . . amoruhakkasaya- 

1. Tandula Veyaliya 16, pp. 34-35. 

2. Tandula Veyaliya 16, p. 35. ( Ruhira, £iras, dhamanis) and srotas 
(Kalyanakaraka 3.4). 

3. Imaihmi sarirae satlthi sirasayam nabhippabhavanarh uddhagaminlnam siramuva- 
gayanam jao ? rasaharanlotti vuccanti janaihsi. etc.” Ibid, p. . ; 5. 

4. ‘Tmassa jamtussa satttbisirasayanam nabhippabhvanam ahogamininam gudappavit- 
thanam janamsi, niruvaghaenam muttapurisavayukammam pavattai,” Ibid., I6 t 
p. 35. 

5. Tandula Veyaliya 16, p. 35. 

6. Tandula Veyaliya 3, p. 7; 6, p. tO; 16, p. 35; Kalyanakaraka, 3, 7, p. 31 (rakta) 
Soniya ( Angivijja, p. 17? ) 

7. Tandula Veyaliya, 16. p. 35 (Sira ; dhamani ( Angavijja 1970, p. 66); 
Kalyanakaraka 3.2 ; 3.3, p. 30 ; 3.4 ; p, 31. ; Kalyanakaraka mentions eight 
srotas ( currents ). 3.4, p. 21. 

8. Tandula Veyaliya, 17, p, 38. 
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sthulantra paniktih), 9 the excretary organs-kidney 10 ( tanuyariita ?) and 
large intestine (thulamta ), n nine orifices ( navasoya ), 12 skin (camma), 13 
a skeleton 14 of three hundred pieces of bones, 15 articulated by one 
hundred sixty joints, 16 bound together by nine hundred sinews of 
ligaments, 17 plastered over with five hundred pieces of muscles 18 , 
enclosed with outer cuticle. 19 with orifices, 20 here and there, constantly 
dribbling and trickling like cracked or perforated pot, 21 infested by 
helminths 22 and always oozing from the nine orifices 23 (wax from the 
cars, rheum from the eyes, snot from the nostrils, undigested food, 
bile, phlegm and blood from the mouth and feaces from the anus and 
urine from the urethra through the penis 24 and sweating through ninety 
nine lakh of hair follicles, 25 five sense-organs 26 (ear. eye, etc.) and 170 

9. Tandula Veyaliya, ( Thulariite ), 16. p. 35. ; Kalyanakaiaka, 3.4, p. 31. 
(amonjpakkataya . sthatantra ) 

10. Tanuyariita? Its function indicates that it is kidney ( Je se ianuyariite tenarii 
pasavane parihamai”, Tandula Veyaliya, 16, 35. But literally tanuyariita m^ans 
small intestine where all eaten fcod is churned and digested. 

11. Je se thulariite tena uccare parinamai. Tandula Veyaliya 16, p. 35 

12. Navasoe purise ikkarasasoya itthiya, Ibid. See also Kalyanakaraka, 3.5, 10, 11, 12. 

13. Tandula Veya : iya, p. 41. •• Atthiyakadhine siranharubariidhane marhsacam- 
malevariimi /” 

14. Ibid. 

15. Ibid,, 16, p. 35. -‘Tinni atthidamasayairii,’ “Kalyanakaraka 3.2, p. 38. 

16. “Satthi sariidhisayarii”, Tanduiaveyaliya 16, p. 35. Kalyanakaraka mentions 
three hundred joints. 

17. “Nava nharusayairii”, Tandula Veyaliya 16, p. 35. ; Kalyanakaraka, 3.2, p. 36. 

18. Panca pesisayairh purisassa tlsunairh itthiyae visunairn pariidagassa /” 

Ibid. The woman has 470 pieces of musles and the neuter has 480 pieces of 
muscles. 

19. Atthiyakadhine siranharubariidhane mariisacammalevariimi /” Tandula Veyaliya. 
p. 4i. 

20. Nhvasrotas - two ears, two eyes, two nostrils, one mouth, one anus or rectum 
( payu ) and one urethra t through penis ) ( upastha ) and skin also is the other 
orifice, Iandula Veyaliya, 16, p. 35. p. 4.. 

21. Evarii sravadbhinnaghatopaman deho navadvaragalarmaladhyah /, Svedarii 
vamatyutkataromakupa ryukasalikstapadasca tajjah / Kalyanakaraka, 3.12, p. 32. 

22. Ibid. 

23. Tandula Veyaliya, 16, p. 35; p. 38. Kalyanakaraka 3.5, 10, 11, 12. 

24. Ibid. 

25. “Nava nauirii ca romakuvasayasahassairiT’ Tandula Veyaliya, 16, p. 35. 

26. Pnnavana Sutta, Indriyapada, 15, “Soiriidiyattae cakkhurirhdiyattae ghanmdiyattae 
jibbhiriidiyattae phaiihdiyattae /”, Tandula Veyaliya 3, p. 7. 
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sensitive parts (marma) of the body, 27 some endoerine glands, 28 , 
etc. 

In the description of the body, like Buddhaghosa 20 the Jainacaryas 
have intentionally sketched it to create a repulsion in the minds of 
their followers towards it. 30 But the definitions or rather anatomical 
description of the body given by Caraka 3 ^ and Susruta 3- in this context 
are quite different from the Jaina and Buddhist views on it as their 
objective was to deal with medical science. 

So the Jainacaryas suggest to their monk followers to review the 
different aspects of the human body. 33 They do not define like 
Caraka 34 and Buddhaghosa 35 that it is constructed out of five or four 
primary elements of matter. Nevertheless, they admit that the body 
is constituted of matter (Pudgala) 35 

The main aspecte of the body as described by Jaina Biology, 
starting from blood (sonita 37 or rudhira 33 ) down to some endocrine 
glands are as follows : blood 33 , hard or congealed fat (meda), 40 semi¬ 
liquid fat (Vasa), 41 synovia (raiya). 42 spittle (khela), 43 snot (sirhganaka), 44 

27. “Sattuttaram mammasayam” Tandula Veyaliya. 16, p. 35. 

28. Testes, ovaries, seminal glands etc. 

29. Visuddhimagga VI, 89, VI. 46. ( sariram hi asuci) 

30; Taadulaveyaliya, p. 38 ( manussayam sariram pulyam ) 

31. Carakasamhita IV. 6-4, Tatra sarirarii nsma Cetanadhisthanabhutam etc. 

32. Sjgruta Saihhita 1-1 5.3 ‘Tacca-Sad ingarii s ak haScatasro madhyam Pancamam 
sastham siram iti /*’ etc. 

33. Tandula Veyaliya 16 , p. 3\ 17, p. 38, etc. 

34. “Tatra sariram narnacetanadhi$thanabhutam pancamahabhutavikaramudayat - 
makam simayogavahl /,” Caraka IV. 6 4. 

N. B. Buddhaghosa does not include aka^a element and consciousness (Cetana) 
in the group of mahabhuta. 

35. “Imam eva kayam ti iman catumahabhutikam”, Visuddhimagga VIII t 45. 

36. ‘ ‘S a r ira v angma nah pr anap an ah pudgalanam /” TattVarthadhigama Sutra V. 9 

37. Tandula Veyaliya 3, p. 7. 

38. Ibid. 16, p. 35. 

39. Tandula Veyaliya, 3, p. 7 ; 16 . p. 35, etc. 

40. Meda, Tandula Veyaliya, p. 40. 

41. Vasa, Ibid, p, 40 

42. Ibid., p. 40. 

<*3. Kasiya, Ibid. 

44. Ibid. 
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bile (pitta), 45 phlegm (simbha), 40 liver ( yakrt ), 47 spleen (piliha), 48 pus 
( Puvva ), 49 heart ( hiyaya ), blood vessels ( siras, dhamanis ) 50 and 
srotas), 51 lymph vessels ( slesmasira or Kaphasthana ) 52 , lymph (simbha 
or kapha) 53 , tissue fluid ( rasa ), 54 oxygen and carbon dioxide (anapana or 
ucchvasanihsvasa ), 55 lungs including eparterial bronchioles of trachea 
(phopphasaphephasa ), 56 mouth cavity (mukha ), 57 stomach ( udara or 
amoru) 58 duo denum (pakkasa), 59 small intestine (tanuyamta ) 60 , large 
intestine ( sthnlantra ), 61 tongue (jihva or jiha ) G2 teeth ( darhta), 63 anus 
or rectum (payo), 04 urethra or urinal duct (upastha ), 65 , kidneys, 60 
nine orifices, 07 urine (mutta ), 68 faeces ( purisa ), 69 skin ( camma ), 70 

45. Ibid, p. 13, p. 41. 

46. Kalyanakaraka 3.4, p. 41. ( Ssiiibha ) 

47. Tandula Veyaiiya (Yakrt) 17, p. 38. 

48. Ibid., p. 40. 

4°, Tandula Veyaiiya 17, p. 38. 

50. (Hiyaya), Tandula Veyaiiya 17, p. 50. 

51. Tandula Veyaiiya 16. p. 35 ; Kalyanakaraka, 3.4, p. 31. (8 Srotas - Currcts ). 

52. See Khaphasthana, Kalyanakaraka. 3.49, p. 40. 

53. Ibid. 3, 7, p. 31. 

54. Tandula Veyaiiya, 16, p. 35. 

55. Ibid 4, p. 8 ; Bhagavati Sutra, 1.7-61-2, ViSesavasyakabhasyagatha 2714 ; 
Navatattvaprakaranam V. 6, p. 12 

56. Tandula Veyaiiya, 17, p. 38. 

57. Tandula Veyaiiya. 38. 

58. Tandula Veyaiiya 17, p. 38 (Udara) 

59. Kalyanakaraka ; 3.4. 

60. Tandula Veyaiiya, 16, p. 35. ; 

61. Tandula Veyaiiya, 16, p. 35. ; Kalyanakaraka 3.4, p. 31. 

61 . Tandula Veyaiiya, 3, p. 7; 16, p. 35 (Jiha ) 

63. Ibid., 16, p. 35 ( battisam darhta ) 

64. Tandula Veyaiiya, p. 38 (One of the srotas). Tanuyariita transforms urine. 

65. Ibid. 

66. Tanuyamta? ( Tandula Veyaiiya 16, p. 35 ). There is no separate mention of 
kidney (Vakka) 

67. Tandula Veyaiiya 16, p. 35. (navasoe). 

68. Ibid. 

69. Ibid. 

70. Ibid., p. 41. 

J. B.-19 
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outgrowths of skin-hair ( kesa ), 71 body-hairs ( romas ), 72 and nails 
( ankha ), 73 sweat (seya), 74 skeleton ( atthiya ), 75 bones (atthi), 76 vari¬ 
ous parts of the skeleton, 77 the number of bones, 78 bone marrow 
( atthimimja ), 79 brain matter (matthuluriiga) 80 joints ( sariidhi ) 81 firm¬ 
ness of joints ( samdhayana ), 81 a pieces of muscle (mamsapesi ), 82 netves 
(nharu), 83 ligaments ( Karhdara ?, 84 , tendous (mamsarajju) 85 , sense- 
organs (indriyas ) 8G and a few endocrine glands - seminal ducts and 
testes, 87 ovaries, 88 ( Kucchi ? or Garbhasaya?) fallopian tubes (sira- 
dugarn), 89 uterus ( yoni ), 90 etc. 

71. Ibid., 3, p. 7. 

72. Ibid. 

73. Ibid. 

74. Ibid., p. 40 (seya) 

75. Ibid., p. 41. 

76. Ibid., 6, p. 10; 16, p. 35. 

77. Ibid., 16, p. 35, 17, p. 38. 

78. “Tinni atthidamasayairh”, Tandula Veyaliya -16, ; p. 35 ; Kalyanakaraka, 3.2. 

79. Tandula Veyaliya, 6, p. 10. ; Bhagavati Sutra 1. 7. 61-2. 

VO. Tandula Veyaliya 6, p. P, ; Bhagavati Sutra 1. 7., 61-2. 

81. Tandula Veyaliya 16, p. 35. “Satthi sariidhisayam 
8*a Lokaprakasa 3. 399, p. 132. 

82. Tandula Veyaliya 2, p. 6. 16, p. 35. ; Kalyanakaraka, 3. 2. 

83. Tandula Veyaliya 16, p. 35. Kalyanakaraka 3. 2, p, 30. 

84. Kandara mens thick (or big) nerves. They may be ligaments also. See Kalyana¬ 
karaka 3.4, for Kamdarn. 

85. Kalyanakaraka 3. 4, p. 31. 

86. Bhagavati 2. 4. 91 ; Pannavana Sutta 15. Indriyapada ; Tandula Veyaliya 3, p. 
7 : Tattvartha Sutra II. 15 “Paiicendriyani” 

87. Seminal ducts, testes, “Dasasirao Sukkadharinio”, Tandula Veyaliya, l6, p. 35. 
Even Tanuyamta (Small intestine) and Taulamta (large intestine) are regarded as 
endocrine glands. 

88. Garbhasaya? Sthanhra Tika 6 ; kuccai ? { Tandula Veyaliya, 16 p. 35) Vide 
Tandula Veyaliya, p. 4. 

89. “Nabhihittha siradugam”, Tandula Veyaliya, p. 3. 

90. “Tassa ya hittha joni ahomuha samthiys kosa I ” Ibid. 
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Blood (Sonita 91 or Rudhira 92 or Kakta ) 93 

The metabolic process of all cells of the body require a constant 
supply of food (ahara) 94 and oxygen (ussasa ) 95 and a constant 'removal 
of waste products ( mutta, purisa, etc. ). 96 This is accomplished simply 
by diffusion 97 in animals in a watery environment, 98 but man and all 
the larger animals have developed some system of internal transport, 
a circulatory system ( siras, etc.)." 

The circulatory system of man and all larger animals includes the 
heart ( hiyaya ) I0 ° and blood vessels (siras, dhamams, srotas), 101 the 
lymph vessels ( Sirao, simbhadharinio 102 or Kaphasthaana ) 103 and the 
blood, lymph ( kaph ) 104 and tissue fluid (rasa). 105 Blood is a group 
of similar tissues specialized to perform certain functions. In addition 
to transporting food and oxygen to cells and removing waste products 
from them, according to modern Biology, blood has the following 
functions : “it transports hormones, the secretions of the endocrine 
glands ; it has a role in regulating body temperature, cooling organs 
such as the liver and muscles where excess of heat is produced and 
heating the skin where heat loss is greatest ; its white cells are a major 


91. Acarahga Sutra II. 4 (§onita); Sutrakrtanga II. 2.18; Bhagavati Sutra 1.7.61; 
Tandula Veyaliya 2, p. 6. 

92. Tandula Veyaliya 16, p. 35, 

93. Kalyanakaraka, Ugradityacarya v. 7, p. 31. 

94. ‘ Sarirasyadharo bhavatyaharah”, Sutrakrtanga II. 3. (comm.), p. 85; Pannavana 
Sutta, Aharapadam, 1814-26, pp. 395-7. “Abhikkhanam aharei abhikkanam 
pariname”, Tandula Veyaliya, 4, p. 8. Navatattva prakaranam> P- 12. 

95. “Abhikkhanarii usasei abhikkhanam nisasei, etc.” Tandula Veyaliya 4. p. 8. 

See Ucchvasapadarii, Pannavana Sutta, p. 5 84. Satatam... anamamti Va panam. 
amti va”, Navatattva prakaranam, Anapana Paryapti; p. 12. 

96. Tandula Veyaliya, 16, p. 35. 

97. Loniahara means the taking of food by diffusion “Lomaharastu sarlraparyapt- 
yuttarakala bahyaya tvaca lomabhiraharah” Sutrakrtanga II. 3. p. 87 (comm.) 

98. Pannavana Sutta. 1.62-68. 

99. Tandula Veyaliya, 16, p. 35; Kalyanakaraka 3.2-3, p. 38. 

103. Sutrakrtanga II. 2.18; Tandula Veyaliya 17, p. 38. 

101. Tandula Veyaliya 2, p. 6; 16, p. 35; Kalyanakaraka, 3 2, 3, 4. 

102. Tandula Veyaliya lo, p. 35 ; 

103. Kalyanakaraka, 3.497, p. 40. 

104. Ibid. 3.7, p. 31. 

105. Tandula Veyaliya, 16, p. 35 
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defence against bacteria and other disease organism; and its clotting 
mechanism helps prevent the loss of this valuable fluid”. 106 

Blood ( Sonita or rudhira or rakta ) fits the definition of tissue, 
although it appears to be a homogeneous crimson fluid as it pours 
from a wound. 107 It permeates the whole of the body by following 
the network of arteries and veins, 108 except head-hairs, body hairs, 
nails, and teeth. According to Buddhaghosa, blood (lohitam) is of 
two kinds, viz. stored and mobile blood, 109 The former “fills the 
lower part of the liver’s site to the extent of a bowlful and by its 
splashing little over the heart, kindneys and lungs, it keeps the kidney, 
heart and lungs moist”. 110 The latter permeates the whole of the body 
by following the network of arteries (dhamamjalanusarena) except 
hairs on the head and body, teeth, nails, the parts where there is no 
flesh, and the dry skin. * * 111 

Jain Biology states that blood gets generated in the foetus deve¬ 
loping in the mother's uterus in the sixth month of her pregnancy 112 
and it nourishes the embryo. A human body contains 1/2 adhak of 
blood 113 . But it does not throw much light upon the composition of 
blood as it is analysed in modern Biology which explains that “it is 
composed of a yellow liquid, called plasma, in which float the formed 
elements; red blood cells, which give blood its colour, white blood 
cells and platelets.”. 114 

Plasma : 

Although Jaina Biology does not refer to plasma which is a com¬ 
plex mixture of proteins, amino acids, carbod)drates fats, salts, hor¬ 
mones, enzymes, antibodies and dissolved gases, 115 nevertheless its 

106. Biology, p. 249. 

107. Acarafiga Sutra II. 4. ; Sutrakrtanga II. 2.18. 

108. Tandula Veyaliya, 2, p. 6. 16, p, 3?. Visuddhimagga VIII. 

109. “Lchitan tl dve hohitani : samicitalohltun ca samisaranalohitan ca etc. 

110. Visudddhimagga, VIII, 130 ; IX-72, vide Sacitra Ayurveda, p. 76, March, lv72, 
Dr. Jyoti Mitra. A study os Anatomical Material in Vissuddhimagga of 
Buddhaghosa. 

111. Ibid. VIII, 130 ; IX. 72 

112. Tandula Veyaliya 2, p. 6. 

113. “Rudhirassa adhayam” Tandula Veyaliya 16, p. 35; Kalyanakaraka 3.7, p. 31. 
“Rakta tathardhakaniatrayuktam 

114. Biology, 241. 

115. Ibid., p. 250. 
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reference to fats (meda and vasa) as one of the constituent elements 
of plasma suggests its existence in the blood. The human body 
contains two anjalis of meda (hard congealed fat) and three anjalis 
of vasa ( semi - liquid fat ). 117 

The Red Corpuscles : 

The very term ‘rakta’ 118 ( red or crimson or blood ) or sonita 119 
(red or blood) as used in Jaina Biology connotes blood which contains 
red blood cells or erythrocytes. According to modern Biology, “there 
are, on the average, about 5,400,000 red blood cells per cubic milli¬ 
meter of blood in the adult male, and about 5,000,000 per cu. mm. 
in the adult female. New infants have a larger number, 6 to 7 million 
per cubic millimeter ; this number decreases after birth and the adult 
number is reached at about three months ; the human body contains 
about thirty trillion red blood cells”. 120 

The mention of 1 adhaka 121 or 1/2 adhaka 122 of blood in the human 
body as made by the Jainacaryas suggests the quantity of red corpus¬ 
cles contained in it at different stages. 

Hemoglobin : 

Jain Biology does not make any direct mention of hemoglobin, but 
its reference to pitta 123 (bile pigments) which is excreted by the 
liver ( yakrt) in the bile as a result of the chemical degradation 
undergone by the heme portion of the molecule of hemoglobin 123 
and also of bile, ducts or veins ( sirao pittatdharinio ) 12G suggests that 
the Jainacaryas had some ideas or knowledge of hemoglobin in the 
blood. The occurrence together of the two terms pitta - soniya 127 

116. Tandula Veyaliya, 16 , p. 35; p. 40; Kalyanakaraka, 3.6-7. p. 31. 

117. Kalyanakaraka, 3 6-7, p. 11. ; Tandula Veyaliya mentions 1/2 adhak of vasa, 
16. p. 35. 

118. Kalyanakaraka 3.6-7, p. 3'. 

119. Tandula Veyaliya 6 , p, 10. 

120. Biology, p. 250. 

121. Tandula Veyaliya 16, p 35. 

122. Kalyanakara 3.7, p. 3’. 

123. Tandula Veyaliya 7, p. 6 . 

124. Kalyanakkaraka 3.4 

125. Biology, p. 2:2. 

126. TaDduia Veyaliya, 16, p. 35. 

12\ “Chatthe masc pittasoniyam uvacinef’, Tandula Veyaliya 2, p. 6. 
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in the Jaina works with their respective quantities 128 clearly shows 
that they are closely associated for the function of the body, such as, 
the transport of ox\gen, etc. The pittas (bile pigments) are primarily 
responsible for the colour of the faeces, ‘‘if the bile duct is blocked 
by a gallstone, for example, they cannot pass into the intestine and 
the faces are a grayish clay colour'’. 129 

Oxygen carrying Devices : 

“All other mammals have red cells ( sonita ) 130 , “similar to man’s 
non - nucleated, bioconcave discs containing hemoglobin 131 . Birds 
(pakkhins), reptiles ( parisarpas ), amphibians ( mandukas) and fishes, 
( macchas ) have blood (sonita ), 132 i. e. according to Biology,” have 
oval shaped red cells which contain hemoglobin, but are nucleated”. 133 

invertebrates (two-sensed beings, etc.) have a variety of devices 
for oxygen transport. 134 Modern Biology explains that “A few worms 
have blood cells containing hemoglobin but others such as the earth 
worm (i.e. nopuraka) have hemoglobin simply dissolved in the plasma. 
Other invertebrates have different blood pigments; crabs and lobsters, 
for example, have a blue green blood pigment, hemocyanin, which 
contains copper instead of iron”. 135 “The respiratory enzymes of all 

cells, both plant and animal, the cytochroms.heme proteins 

closely related chemically to hemoglobin”. 136 

White corpuscles : 

Jaina Biology does not mention white corpuscles, but its reference 
to pus (puvva 137 or poya 138 ), i. e. dead white corpuscles in the body, 
suggests the existence of white corpuscles in the body, suggests the 
existence of white blood cells or leukocytes in the blood as one of its 
constituent elements in some form, all of which differ considerably 

128. Tandula Veyaliya 16, p. 35, ; Kalyanakaraka, 3.7. 

129. Biology, p. 252. 

130. Acaranga Sutra II, 4. (Sonita ) ; Sutrakttanga II. 2.18. 

131. Biology, p. 253, 

132. All vertebrates have blood. 

133. Biology, p. 253. 

134. They do it by diffusion. See Pannavana, Ussasapayarii 697-69?, p. 184. 

135. Biology, p. 253 

136. Ibid. 

137. “Puvva”, Tandula Veyaliya, p. 40 

138. “Pao”, Ibid, p, 43. 
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from red cells. “The chief function of the white cells is to protect 
the body against disease organism.” 139 

Blood Blatelets : 

They are not clearly mentioned in Jaina Biology, but the reference 
to blood of dead movable living beings 140 implies the suggestion that 
this third type of formed elements of the blood are important in 
initiating the process of blood clotting. “They are colourless, spheri¬ 
cal, non-nuclcted bodies about one third the diameter of a red 
ceir. 141 

The Circulatory system : 

The circulatory system is the transport system, for it carries food 
and oxygen ( ucchvasavayu ) to all the tissues ( pesis ) of the body, 142 
removes the waste products of metabolism (muttapurisa, etc. ). 143 
According to Biology, it “carries hormones from endocrine glands to 
their target organs and equalizes body temperatures'", 144 

The circulatory system includes heart (hiyayam ), 145 the blood 
vessels (Siras, dhamanis, srotas), 146 nharu, 147 etc.) and the lymph vessles 148 
in addition to the blood, 149 lymph (Simbha) 150 and tissue fluid (rasa), 151 
i. e. it include arteries with capillaries, veins, nerves, lymphatic 
vessels, etc. 

) 39. Biology p, 253, 

140. Sutrakttanga II. 2,18 

141. Biology, p, 255 

142. “Imammi Sarirae satthi sirasayam nabhippabhavanam...rasaharanlotti vuccanti”, 
etc. Tandula Veyaliya, 16. p. 35 

143. “lmassa Jarii'ussa satthisirasayam nabhippabhavanam ahogaminlnarh gudappa- 

vitthanam janam si niruvaghiienam muttapurisavaukarrmam pavattai /”, 

Ibid, 16, p, 35 

144. Biolovy, p, 362. 

145. Tandula Veyaliya 16, p. 3 ; . 

146. Tandula Veyaliya 2, p.6; 16 p. 35 (siras ) ; Kalyanakaraka, 3.2, p. 30 (Siras) 

Tandula Veyaliya 2, p. 6 ( nava dhamanis ) ; Kalyanakaraka 3.3 (2nd dhamanis) 

Kalyanakaraka 3.4 ( 8 Srotas ). 

147. -Navanharusayaim” - Tandula Veyaliya, 16, p 35 

148. “Panavlsam sirao simbhadharin^o ,, Tandula Veyaliya 16, 5 or Kaphasthoma, 

Kalyanakaraka. 

149. Tandula Veyaliya 16, p. 35. 

150. Tandula Veyaliya, 16, p. 35 (Simbha) 

151. Tandula Veyaliya 16, p. 35 ( Rasa ) 
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To understand how the system operates as an integrated unit, a 
brief study of the structure and function of each of the organs involved 
should be made according to Jaina Biology in comparison with the 
circulatory system of the Susruta and Caraka. 

The Blood Vessels : 

There are mainly three types of blood vessels : Siras 152 , dhamanis 153 
and srotas 154 , (veins, arteries currents). Siras and dhamanis are distin¬ 
guished from each other by the direction of the flow of blood and 
nutrient. The Jainacaryas state that there are seven hundred siras, 155 
nine 155 a twenty four dhamanis 150 and eight srotas 157 (currents), nine 
srotas 158 (Navasoe purise ikkarasasoya itthiya ) of man are orifices, 
not currents. 

Siras : 

The seven hundred siras take their rise from the umbilical 
region. Out of them one hundred sixty siras go up to the head, they 
are called rasaharariiya siras. There take places the strength of 
eyes, ears, nose and tongue by their non - injury, while the strength 
of eyes, ears, nose, and tongue gets destroyed as a result of their 
injury. In the body another group of one hundred and sixty siras 
rising from the naval region go down to the feet, there occurs the 
strength of the Jangha (shanks ) by their non-injury ; if they are 
injured, there takes place headache ( sisavedana), megraine ( addhasisa- 
veyana ), newralgic pain in head (matthayasula) and eyes become 
blind ( acchini ariidhijjamti ). 159 

Another group of one hundred sixty siras taking their rise obli¬ 
quely from the naval region runs to the palms of hands; there takes 
place the strength of arms by their non-injury, but there occur side - 
( lateral ) pain, backache, hypochondrial pain and colic pain in hypo - 
chondria as a result of their injury. Another group of one hundred 
sixty siras originating from the naval region go down to the rectum. 

152. Tandula Veyaliya 2, p. 6. 16, p. 35; Kalygnakaraka 3.2, p. 30 

153. Tandula Veyaliya, 16, p. 35, 2, p. 6; Kalynakaraka, 3.3, p. 30 

154. Kalyanakgraka 3.4, p. 31. 

155. Tandula Veyaliya 2, p. 6 ; 16, p. 35 
155a Ibid 16, p. 35 

156. Kalyankaraka 3.3, p. 30 

157. Ibid 3.4, p. 31. They are not orifices but current. 

158. Tandula Veyaliya, 16, p. 35. 

159. Tandula Veyaliya, 16, p, 35. 
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I here takes place easy excretion of urine, stool, gas (wind) on account 
of their non-injury, while there occur piles with bleeding and jaundice 
due to the retention of urine, stool and wind (or gas) caused by the 
injury ol these siras. There are in the human body twenty five 
bile - carrying siras (sirao dharinio ), twenty five lymph carrying siras 
(sirao simbhadharinio) and the seminal siras (ducts) (dasa sirao 
Sukkadharinio). Man has got seven hundred siras, woman 670 Siras 
and the neuter siras 6 80 160 respectively. The Indian Ayurveda defines 
more clearly the blood vessels and explains their functions which are 
briefly sketched in Jaina Biology. 

The Susruta 161 gives an account of the number and functions of 
siras, together with their four divisions, viz. (1) the arteries for con¬ 
ducting the blood, (2) lymphatics for conducting the lymph ( Kaph), 
(3) a class of bile ducts (pittanadi) and (4) a class of ducts for the 
airs, the current (srotas ) which do the work of automatic and reflex 
machinery of the living organism. In each division there are stated 
to be ten siras which get sub-divided into 175 cords and ‘‘further 
ramify minutely all the body even as a network of minute fibrils covers 
the leaf of a tree. 5,162 

According to both Jaina Biology and the Susruta, the functions 
of the different groups of siras are to transport (i. e. to circulate ) the 
arterial blood, the lymph, the bile and the vital air currents respectively 
to the different tissues of the body. The siras function “like the conduits 
of the flowing water in a pleasure house (a garden) or the channels 
of irrigation which transport water to the field and flood it”. 163 

The circulation of “the fluids and currents is effected by an alter¬ 
nate dilation and contraction of the vessels, the systolic movement 
differing according to the nature of the fluid propelled’’. 164 


160. Tandula Veyaliya, 16. p. 35. 

161. Sapta Slrasatam bhavanti, yabhiridam sariraniarma iva jalaharinibhih kedara 

iva ca kulyabhirapasnihyate anugrhyatc cakuficanaprasaranadibhirvisesaih 
// Drumapatrasevaninamiva ca taSaiii pratanastasam nabhirmulam tatasca prasant 
yardhvamadbastiryak ca /’ 2 //, 

; • 

Sarlrasthana, Susruta, 7th Chapter p. 504. 

162. Positive Sciences of the Ancient Hindus, p. 210. 

163. Susruta, Sarlrasthana, Chapt. VII. 

164. “Anugrhyatc cakuncanaprasaranadibhirvisesaih //”. Ibid. 

See Positive Sciences of the Ancient Hindus, p. 210 

J. B.-20 
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Dhamanis : 

According to Jaina Biology, there are stated to be twenty-four 
dhamanis in the human body. Out of them twenty dhamanis arc 
situated around (i.e. on the above and below) the naval point and 
four are obliquely (or horizontally) placed. 165 In agreement with this 
number of dhamanis mentioned in the Kalyanakaraka with their three 
groups, the Susruta also divides them into three groups, (viz. (1) ten 
trunks or cords going up to the heart, thence to the head, (2) ten going 
down to the intestines, kidneys and rectum, and (3) four branching 
over the whole body. It is clear from the accounts of dhamanis given 
by Kalyanakaraka and Susruta that they take their rise from the 
umbilical cord. 

First group of Dhamanis : 

According to the Susruta, each of the ten ascending dhamanis 
trifurcates, and proceeds to the head, first on going to the heart. 167 
Of these one pair conducts each of the four sensory currents (those 
of sound, colour, taste and smell) from the sense-organs to the heart, 
the seat of consciousness for them (hrdayam visesena cetanasthanam). 168 
Other dhamanis conduct automatic motor currents (e. g. the currents 
concerned in respiration) yawning, sleeping and waking or the secretions 
of the lachrymal and mammary glands. 169 

The second group of Dhamanis ( Adhogamini) as described in the 
Susruta: 


165. Kalyanakaraka 3.3, p. 30. 

166. “Caturvimsatirdhamanyo nabhiprabhava abhihitah // 2 /y” ; 

“TaSaih tu nabhiprabhavanam dhamaninamurdhvaga dasa dasa Cjidhogaminyas- 
catasrastiryagah // 3 //” Sarirasthana, Susruta, Chapter 9. 

167. Urdhvagah sabdaspar$&ruparasagandhaprasVasocchvasyjrmbhitaksuddhasitakathi- 
taruditadlnviSesanabhivahantyah sariram dhsrayanti | tastu hrdayamabhiyora- 
pannastridha jayante tastrimsat j taSam tu vatapittakaphasonitarasan dve dve 
Vahatasta daga / sabdaruparasagandhanastubhirgrhDite dvabhyam bhasate dva- 
bhyam ghosam karoti, dvabhyam svapite dvabhyam pratibudhyate ca dve 
caSruvahiiiyau ( dve stanyam striya vahatah stanasam^rite / teeva sukram narasya 
stanabbyamabhivahatah tastvetastrim^atsavibhaga vyakhyata etabhirurdhvam 
nabherudaraparsvaprsthoraskandhagrivababavo dharyante yapyante ca j” ; 

r 

Sarirasthana, Susruta. Chapter 9. 

168. “Hrdayam Vise$ena Cetanasthanam I” 

Sarirasthana, Susruta, ch. IV, p. 468, 

“Hrdayam cetanadhlsthanarr ekam f’ 

• / 

Caraka, Sarirasthana. Chapter VIII 
69. Susruta, Sarirasthana, Chapter 9 
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The descending dhamanis run down to the intestines (pakkasaya- 
bhotanityam Sthulantrapamtih ); 1C9 a kidneys (matrasaya), bladder and 
rectum, and transport, in pairs as before, urine and other secretions 
and excreta and also the chyle from the small intestines to the 
ascending as well as the ramifying dhamanis. In addition some of 
them conduct sweat lo the ramifying dhamanis 170 . 

The Ihird group: Iiryak Dhamanis : 

The four dhamanis called tiryak dhamanis ramify obliquely over 
the body into millions of fibres and fibrillae, which terminate in the 
pores of the skin. Their function is to conduct the sensory currents 
of touch to the central organ of the heart (including the internal 
organic sensations) from all parts of the periphery. As a result of 
their connection with the pores of the skin “they transport sweat 
outwards and the influences of baths, embrocations, and fomentations 
inwards’'. 171 

Although Jaina Biology does not clearly explain the functions of 
dhamanis, nevertheless it is suggestive from the mention of equal 
number of 24 dhamanis that they carry on the same functions as 
explained in the Susruta. 

Srotas ( currents ): 

As pointed out, Jaina Biology mentions eight srotas. 172 In aggree- 
ment with this view the Susruta states that the chyle, the blood, the 
vayu (oxygen), the metabolic fluid (pitta), the lymph (kaph), the 

169a Ibid. 

170. Adhogamastu vatamatrapurisasukrarttavddlnyadho vahanti / tastu pittasayama- 
bhipratipannastatrasthamevannapanarasam vipakkamausnyadvivecayantyo abhi- 
vahantyah sarlram tarpayanlyarpayanti cordhvagatanam tiryaggatanarii rasasthu- 
narii Cabhi: Qrayanti matrapurisasveddnisca vivecayantyamapakkasayantare ca 
tridha jayante tastrimsat / taSam tu VatapittakaphasOnitarasan dve dve baha- 
tasta da^a / dve annavahinyavantrasrita ... upto pakkasayakalmatrapurisa- 
gudabastimedhrasakthinidharyante yapyante ca” 5 Sarirasthana, Susruta, Chap¬ 
ter 9. 

.7'. Tiryagganam tu catasrnain dhamaDlnamaikaika <^atadha sahasradha cottarotta- 
rarii vibhajyante tastvasamkhyeyastabhiridam Aarlram gavaksitam vibaddhama- 
tatarii ca / tasarii mukhani romakapapratibaddhani yaih svedamabhivahanti 
rasaiii capi santarpayantyantarbahisca ; taireva Cabhyangaparisekavagahale- 
panaviryanyantahsarlramabhipratipadyante tvaci vipakkani taireva sparsasukha- 
masukham va grhnati / tastvetascatasro dhamaoyah sarvangagatah savibhaga 
vyakhyatah” 1.6, Sarirasthana 9, Susruta* 

172. Kalygnakaraka, 3.4, p. 31. 
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fat (meda), the marrow (majja) in every part of tissue of the body 
is supposed to be connected by subtile srotas with the same kind of 
fluid or tissues in every other part. 173 

Here also the function of eight srotas of Jaina Biology is supposed 
to be the same as those of right Srotas of the Susruta. 
r ihe Vascular system : 

The anatomical arrangement of siras and dhamanis and srotas is 
so obscure in Jaina Biology that only a rough sketch of its general 
features may be presented on the basis of the views of Caraka and 
Susruta regarding them. Both Jaina Biology 174 and Caraka-Susruta 175 
give the number of siras as seven hundred, while the number of 
dhamanis is mentioned as twenty four in Jaina Biology 176 and Susruta 177 
as two hundred in Caraka 178 which estimates the ramifications as num¬ 
bering 3,056,900. 179 

3 he Heart ( Hiyaya ) 180 : 

The heart is a powerful muscular organ located in the chest 
under breast bone. In the Sangitaratnakara the heart is stated to 
be lotus-shaped ( hrdayani - pamkajakrti ) 184 . It is considered to be 
the scat of waking consciousness, for it expands during waking life and 
contracts during sleep. 182 According to Visuddhimagga, heart is located 
“inside the body near the middle of the frame of the ribs (uratthi- 
pafijaramajjharii) like a piece of meat placed near the framework of 
an old cart’. 183 “It is the colour of the back of a red lotus petal, 

173. Tani tu pranannodakarasaraktamamsamedomatrapurisasukrartavavahani yes- 

vadhikara ekesam bahoni /. upto tayormulam snayutvacam raktavaha^ca 

dhamanyastatra viddhasya svayathurmamsasosah siragrantbayo rnaranam ca’/” 
etc. 8 Sarirasthana, Susruta, Chap, 9. 

174 Tandula Veyaliya, 2. p. 6 ; 16, p. 35; Kalyanakaraka 3.2, p. 30 

)75. Susruta, Sarirasthana, Chapter 7 ; Caraka Sarlrarsthana Chapter 7, p. 383. 

( Saptasirasatani ). 

176. Kalyanakaraka, 3.3, p. 30. 

177. Susruta, Sarirasthana, Chapter 9 “Caturviiiisatirdhamanyo” 

/ 

178. “Dvc dhamanlsatc”, Caraka, Saiirasthana, 7, p. 338. 

179. Caraka, Sarirasthana, 7. 

180. Tandula Veyaliya, 16, p. 35. 

181. ‘ Htdfcyam pamkajakrti /” Sangita Ratnakara V. 82, Dindotpatti, vide Positive 
Sciences of the Ancient Hindus, p. 225. 

182. Su§iram syadadhovaktram etacca cctanasth anam nimilati svapitydtma jagariti 
vikasatyapi, Ibid, vv 83-84, Pindotpatti, Svaradhyaya 

183. Visuddhimagga XI, 59. “Hadaya sarlrabbhantare uratth/pahjaramajjhamnissaya 
thitam r 
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having the shape of lotus and with the outer petals removed and 
turned upside down, it is smooth outside and inside like the interior 
of Kosataki or spongy gourd ( Luffa aegyptiaca ). Inside it there is a 
hollow, the size of a punnaga seed’s bed where half a pasata 184 
(Sanskrit prasrti) measure of blood is kept”. 185 According to Jaina 
Biology, heart is a hollow muscular organ measuring 3 1/2 palya. 180 
It is situated “in the thorax between the lungs and above the central 
depression of the diaphragm. It is about the size of the closed firt; 
shaped like a blunt cone, and is directed upward, backward and to the 
right" 187 . 

According to modern Biology, ‘"the heart of man and other mam¬ 
mals and of birds is divided into four chambers, the upper right and 
the atria (auricle ) and the lower right and left ventricles. The atria, 
which have relatively thin walls, receive blood from the veins and push 
it into the Ventricles. The latter, with much thicker walls, pump the 
blood out of the heart and around the body”. 188 

Routes of the Blood around the Body : 

To understand how the circulatory system carries material from 
one part of the body to another, some konwledge of how the blood 
vessels (Siras and Dhamanis) are connected is necessary. In any 
particular vessel blood flows, in one direction only. The circulation 
of the blood is made by two sets of vessels-Siras (veins) and Dhamanis- 
arteries. 189 The entire vascular system takes its rise from the naval 
point in the foetus. From this central alimentary tract there originate 
these two sets of vessels 190 for the transportation of the blood. 

The blood-Vascular System : 

As pointed out, the blood Vascular system of Jain Biology can be 
understood in the light of Brahmanical Biology. There are two classes 

184. According to metric measurement, prasrti signifies 93, 312 miligrams, vide, 
J. R. T. M., Vol I. No. 2. p. ‘275, See Sacitra Ayurveda, March, 1972 p. 78. 

185. Visuddhimagga, VIII. Haddyan ... cassa punnagatthi ... addhapasatamattani 
Lohitam etc.” 

186. Addhutthapaliyam hiyayarii”, Tandula Veyaliya, 16, p. 35. ; 
“hrdayantaravartimariisakhandam sardhapalatrayam bhaviti I”, 

187. Anatomy and Physiology, p. 341 Ibid, p. 36. 

188. Biology, p. 264 

189. Tandula Veyaliya 16 . p. 35. Imuhmi sarirae satthisirasayam nabhippabhavanam ; 
Ibid 2, p. 6. 

190. Ibid, 16, p. 35 
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of blood transporters or conductors, viz. “(1) Siras (veins ) which break 
up into capillaries 191 (pratana) and circulate pure blood from the liver 
(yakyt) and spleen (Pliba) 192 to the heart (hrdaya) and from the 
heart to the rest of the body, 193 and (2) “Dhamams (arteries ?) which 
run, (two from the intestinal tract-portal vein and inferior vena cava) 194 
and “ two from the heart ( superior vena cava and pulmonary artery ? )”. 195 

“The “Venous” blood (chyle-mixed blood) circulates from the 
alimentary tract (gastric and intestinal vessels) along a Dhamani trunk 
( portal vena cava?) to the liver (and spleen), where the chyle gets 
a red pigment and is converted into (Pure) blood. From the liver and 
spleen, Siras run to the heart. The liver (and spleen, a minor blood- 
vascular gland) and the heart are the centres of origin of the siras 
and circulate pure blood by their means over the entire body.” 190 

Arrangement of the blood bearing Siras and Dhamams : 

“Two blood - transporting Dhamams trunks (Veins) run from the 
heart (Superior vena cava and pulmonary artery?), and two run from 
different regions of the alimentary tract (portal vein and inferior vena 
cava ? ). Ten Siras bearing pure blood proceed from the alimentary 
tract to the liver and spleen, which are joined on to the heart by 
means of both Siras and Dhamams, “The ten Siras are subdivided 
into 175 branches, which are distributed over the body in the same 
way as the lymph - bearing Siras”. 197 

It is clear from the reference to lungs (phopphasa phephas) 198 in 
Jaina Biology that the Jainacaryas had knowledge of the role played 
by the lungs in the purification of the blood. 

The liver (yakrt) converts “Venous blood” in this system into 
true arterial blood, and along with the spleen (pliha) as a basis of 

191. It suggestive from the blood vascular system that there are capillaries. 

192. Jandula Veyaliya, 17, p. 38.; Kalyanakaraka 3.4., p, 31. 

193. AsrgvahaSca rohinyah sirah Datyusnagitatah”. Saiirasthana, VII ; Susruta. 

194. Kalyanakaraka. 3.3, p. 30. See Tandula Veyaliya 16, p. 35 
; Positive Science of the Ancient Hindus, p. 215 

195. Positive Science of the Ancient Hindus, p. 215. 

“Raktavshinyasca Dhamanya”, S^rirasthana, 9 Susruta. 

196. Positive Sciences of the Ancient Hindus p. 215 

197. Positive Sciences of the Ancient Hindus, p. 2!5. 
see Sarirasthana 7, 8, 9, Susruta. 

198. Tandula Veyaliya »7, p. 38 
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discrimination between a Sira and a Dhamani, “thus illustrating Susruta’s 
statement that the distinction between these two kinds of blood vessels 
must be accepted as real in asmuch as they have different sources 
and different functions/’ 199 

Foetal Circulation : 

A foetus developing in the uterus cannot obtain food or air directly, 
its stomach and lungs are non - functional. 200 It obtains food and 
oxygen ( vayu ) from the material blood by means of blood vessels in 
the placenta and umbilical cord (Putrajivarasaharani ). 201 There is, 
however, no direct connection between the blood streams of mother 
and foetus. The blood of the foetus is manufactured within its own 
body, 202 chiefly, in the spleen (pliha) and liver (yakrt). It is 
stated in Jaina Biology that the foetus developing in the mother's 
womb collects whatever food substance it obtains from the mother’s 
body 203 and transforms the same into the forms of ear, eye, nose, 
tongue, skin, bone, marrow, hair, beard, hair on the body and nail. 204 

The foetus absorbs abundant food by its entire self, but not by 
the mouth and transforms it, inhales and exhales air again and again, 205 
for matrjivarasaharanl and putrajivarasaharani are joined together by 
matrjivarasaharani and connected by putrajivarasaharani mutually 206 . 
It absorbs food-substance through putrajivarasaharani ( umbilica cord) 
and transforms the same into various parts of the body. 207 There 

199. Positive Sciences of the Ancient Hindus, p, 216 

; See Sarirastha 9. Susruta for distinction between girn and dhamani. 

200. Bhagavati 1.7. 61-2. ; Tandula Veyaliya, 4, p. 9. 

“Jive nam gabbhagae samane savvao aharei savvao parinamei savvao usasei 
savvao msasei abhikkhanam aharei abhikkhanaih parinamei abhikkhanam 
usasei abhikkhanam nisasei aharei, ahacca parinamei ahacca usasei ahacca 
niasei maujivarasaharani puttajivarasaharanl maujivapadibaddha puttajivam 
phuda tamha aharei tamha parinamei avaravi nam puttajlvapadibaddhg 
maujivaphuda tamha cinai ...,ra pahu muhenam kavaliyam aharaih aharittae {” 

201. Ibid, 4, p. 9 

202. “Chatthe mase pittasoni\am uvacinei |”, Tandula Veyaliya 2, p. 6. 

203. -‘Jam sc maya nanavihao nava rasavigaio tittakadukasayambilarnahurairii 
davvairii aharei tao egadesenam oyamaharei”, Tandula Veyaliya, 5, p. 9; 
Bhg. 1.7.61 

204. Bhagavati, 1.7.61 “Jive nam Gabbhagae samane jam aharam aharei cinate 
soimdiyattae up to nahattae |” Tandula Veyaliya, 3, p. 7. 

205. Tandula Veyaliya 4, p. 9 Bhagavati, 1.7. 6,-62. 

206. Ibid. 

207. Tandula Veyaliya, 4, P. 9. 
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is also the other cord bound by putrajivarasaharanl and connec¬ 
ted by matrjivarasaharani through which the foetus receives food 
substance. 208 That is to say “within the placenta the capillaries 

of mother and foetus (i. e. matrjivarasaharani and putrajivarasaharanl 
come into close contact, and subtances pass from one to the other 
by diffusion or by active transport process, oxygen and food sub¬ 

stances pass from the maternal to the foetal blood - vessels and 
carbon dioxide and metabolic wastes pass from the foetal to the 
maternal blood vessels’’, 209 as it is said that the foetus does not pass 
urine, stool, etc. 210 “The two umbilical arteries (i. e. putrajivarasa- 
haranis ), grow out of the lower part of the aorta of the foetus and 

pass to the placenta (i. e. matrjivarasaharanis ). Blood is returned to 

the child by a single umbilical vein which passes through liver and 
empties into the inferior vena cava”. 211 The fact that the lungs 
(Phopphasaphephasa) which are not mentioned clearly as developed in 
the foetus 212 are small and non - functional presents a special problem, 
“for the capillaries in the uninflated lungs can accommodate only a 
fraction of the blood flowing through the heart, the rest must bypass 
the lungs until after birth/’ 213 

The lymph System : 

In addition to the blood circulatory system the body is equipped, 
according to Jaina Biology, with a similar, independent group of 
vessels 214 constituting the lymph system ( Simbha or Kaph system). 
But Jaina Biology does not throw much light on the details of this 
system except some of its features and functions. It is known from 
Jaina Biology 215 and other Indian sources 210 that “the circulation of 
the lymph is also made by two sets of vessels Siras and Dhamanis. 


208. Tandula Veyaliya, 4, p. 9. 

“Maujivarasaharani Puttajivarasaharani msujivapadibaddha puttajivam phuda 
1.7 etc. 

209. Biology, p. 271 

210. Jivassa .... gabbhagayassa samanas«a- atthi uccarei va pasavnei Va.no 

inatthc samatihe |’\ Tandula Veyaliya, 3, P. 7. ; Bhagavatisutra 1, 7, 61-62. 

211. Biology, p. 221. 

212. Tandula Veyaliya 2, P. 6. 

213. Biology, P. 272. 

214. ‘‘Panavisaiii Sirao simbhadharinio”, Tandula Veyaliya, p. 16, p. 35 

215. Tandula Veyaliya, 16, p. 35. ; Kalyanakaraka 3.2-3 

216. Caraka, Sarirasthana, Ch. 7 ; Su$ruta, Sarlrasthsna Ch. 7. 
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From the Central alimentary tract of the naval point there originate 
two sets of blood vessels (Siras and Dhamams- Rasavahinyah), for 
the transportation of the chyle and other lymph'’. 217 

The Lymph ( Kaph or vata ) and Chyle ( rasa ) 

It is further explained that “the chyle is conducted by the chyle- 
bearing Dhamams ( Rasavahinyah ) and the lymph ( kaph ) by the lymph- 
bearing Siras and Dhamams (kaphavahinyah ). The lymph bearing 
siras comprise ten branches 218 at the origin, and ramify into 175, viz. 
25 in each leg, 25 in each arm, 8 in the pelvic cavity, coccyx, penis, 
etc., 2 in each side, 6 in the back, 6 in abdomen, 10 in the breast, 14 
in the neck, 4 in the ears, 9 in the tongue, 6 iu the nose, and 18 in 
the eyes.’'. 219 

“The chyle is transported by another system of vessels ( Rasa¬ 
vahinyah Dhamanyah). The chyle ducts originate from the naval point 
( possibly the receptacalum chyle in this case). A Dhamam trunk goes 
down to the small intestine, and carrying the chyle, proceeds upwards 
towards the heart (thoraic duct ?). Two chyle ducts and two lymph 
ducts ( Dhamams - Rasavahinyah and Kaphavahinyah) proceed from 
the heart, and ramify over the head and trunk. In the same way two 
chyle ducts and two lymph-ducts run from the intestinal tract and 
ramify over the pelvic region. Four obiliquely branching Dhamams 
(Tiryak Dhamams transporting chyle, sweat, and internal secretions) 
spread from the central system and ramify in numberless minute 
channels over the limbs and the body”. 220 

The views of Jaina Biology, rather Indian Biology, are indirectly 
supported by modern Biology in the following manner : 

“In addition to the blood circulatory system the body is equipped 
with a similar, independent group of vessels constituting the lymph 
system. These carry the clear, colorless fluid, lymph which, like tissue 
fluid is derived from blood and resembles it closely. It contains much 
less protein than does blood and has no red cells. It does contain 
white cells, some of which en ter the lymph capillaries from the tissue 

217- Caraka, Sarirasthana, Ch. 7 ; Susruta, Sarirasthana, Ch. 7. 

218. “dasa Kaphavahinyo” Sarirasthana, Susruta. 

219. Positive Science of the Ancient Hindus, P. 214. “Tatra vatavahinyah sira 
ekasmin sakthni paiiccavimsati ...astauvatrayo /”.. evam .. Kaphavahssca 
Sarirasthana 7, Susruta. 

220. Ibid, p. 214. 

“Tiryagganam tu catasrnam dhamaninaouikaika satadha sahasradha .rasaih 

Cap! santarparpyjntyantarbahisca/” Sarirasthana ,/ 5, Susruta. 

JB-21 
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fluid, others of which are mauufactured in the lymph nodes. In other 
respects lymph is similar to blood”. 221 

Functions of the lymph system : 

“The lymph system performs four functions : First, it assists in 
returning tissue fluids to the blood circulatory system. The second 
and third functions are the production of lymph-cytes and the filtering 
of dust and bacteria. A fourth function is the absorption of fats 
which is accomplished by the lymph vessels that drain the intestines’ 1 . 222 
Circulation in other Organisms ; 

All organisms have the same problem of transporting substances 
from one part of the body to another. Two - sensed animals (i. e. 
Protozoa) have no special system for bringing about circulation of 
substances; “foods, wastes and gases simply diffuse through the cyto¬ 
plasm and eventually reach all parts of the cell” 223 (i.e., tvacahara 
and lomahara). 224 In most two-sensed animals it is suggestive that the 
process is aided by movements of cytoplasm”. 225 Modern Biology which 
explains “as amaeba moves along, the cytoplasm streams from the 
rear to the front of the body, distributing substances throughout the 
cell, etc. 226 “In the earth-worm and similar forms there is a definite 
circulatory system, consisting of plasma, blood cells and blood vessels, 
although the latter are not specialized as arteries, veins and capillaries. 

The larger and more complex invertebrates (i. e. four-sensed animals), 
such as, insects (Kita), etc., all have a circulatory system consisting 
of a heart, blood vessels and blood cells, 228 etc. The circulatory 
systems of all vertebrates, i. e. five-sensed animals are fundamentally 
the same, 229 from fish ( matsya ) and frogs (mandukas) through lizard 
( grhagolika ) to birds ( paksin) and man (manusya ). All have a heart 
and an arota as well as arteries, capillaries and veins, organized on a 
similar basic plan”. 230 In the evolution of the higher vertebrates, such 
as man, from the lower, fish-like forms, the principal changes in the 
circulatory system occurred in the heart and are correlated with the 
change in the respiratory mechanism from gills to lungs”. 231 

221. Biology, P. 278. 

222. Biology, P. 279, Tandula Veyaliya 16, P. 35. 

223. Biology. P. 279. 

224. Sutrakrtanga II. 3. Sarirenoyahgro tayaya phasena lomaharo /”, P. 86. 

225. Biology, P. 279. 

226. Sutrakrtanga II. 3, P. 86 ( Tvacahara and lomahara ) 

227. Biology, P. 279. 

228. Biology, P. 280. 

229. Tandula Veyaliya 16, P. 35. 

230. Biology, P. 280. 

231. Biology, P. 280. 



( Second Section ) 

The Respiratory System 

The energy for all the myriad activities of animals is derived from 
reactions of biologic oxidations, i. e. chemical reactions of air by 
ucchvasaparyapti 1 (vital force by which particles of respiration are 
taken in, oxidized for energy and left out as carbon dioxide and water). 
The energy making process in the presence of air ( oxygen ) is called 
respiration ( anapana or ussasanisasa ). 2 Respiration 3 is one of the par- 
yaptis and pranas ( vital force and life forces) of beings, as mentioned 
in the beginning. It starts in the human foetus, while develop¬ 
ing in the mother’s womb. 4 5 6 But its lungs are non - functional at 
this stage. According to both Jaina and Brahmanical 0 Biologies, the 
essential feature of these reactions of biologic oxidation is the 
assimilation of food, the transfer of rasa (chyle or nutrient) 7 from 
one molecule to another, i. e. “the transfer of one molecule, 
the hydrogen donor, to another, hydrogen acceptor, etc.”. 0 In most 
animals there is a scries of compounds each of which accepts rasa 7 
“(i.e. hydrogen) from the preceding and donates it to the sub¬ 
sequent one”. 8 The ultimate rasa-acceptor in the metabolism of 

1. “Ahara sarira imdiya, usasa vau mano bhinivvatti / Hoi jao daliyau, Karanam, 
pai Sau pajjatti //” Brhatsangrahani, v. 313, ed. by Amrtlal Purusottamadas vs. 
1993. “Yayocchvasarhamadaya dalam parinamayya ca / Tattayalambya muiicetso- 
cchvasaparyaptirucyate (22)” Lokaprakasa I, 3.22, p. 66. ; or “Anapana Pajja¬ 
tti” Navatattvaprakaranam. v. 6, p. 12. ; Gommatasara, Jiva kancla, 119. 

2. Navatattvaprakaranam V.6., p. 12 (anapana) ; Gommatasara (Jiva), 119 (anapana) 
; Viscsava£yaka Bhasya, V. 274. “Usssaya-nisasaya” 

3 Tandula Veyaliya, 4, pp. 4-9. ; Navatattvaprakaranam. v. 6, p. 12 (Paryapti) 
; Gommatasara, (Jiva), vv. 118. 119, etc, (Paryapti). ; Jlvavicara vv. 42-43 

( Prana) ; Gommatasara Jivakanda, v. 130 (Prana) ; Tattvarthadhigama Sutra, 
V. 19 (Prana', apana VIII. 12 (Bhasya). 

4. Bhagavati Sutra, 1. 7. 61. ; Tandula Veyaliya 4, pp. 8-9 ( usasanisasa ). Pranast- 

V 

athapanasamanasarhjnau / vyano apyathodana iti praddistah pariilcaiva vayava 
nityamaharanihara vimrgamarthan. KalySnakaraka 3.9. 

5. “Tatraisaharaparyaptiryayadnya nijocitam / ; prothak-Khalarasatveoaharaiiipari- 
natim nayet” // Lokaprakasa, Pt. I, 3rd sarga. v. 17 

6. Saiigitaratnakara, Sarangadeva, Vol. I Chapter I, vv. 60-67; the functions of 
pranavayus, viz. prana up to apana, are explained there. 

7. Kalyanakaraka 3.9 ; Lokaprakasa, Pt. I, 3. vv. 17-22. 

8. Biology, p. 283. 
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animals is air ( oxygen - ucchvasa ) 9 . The term ‘anapana’ 10 or usasa- 
nisasa * 11 or pranapana” 12 (respiration) is used by the Jainacaryas to refer 
to those processes by which animal (and plant cells) utilize oxygen 
( usasa), carbon-dioxide (nisasa) and convert energy into biologically 
useiul forms. The term “anapana or usasa - nisasa” has different mean¬ 
ings in Jaina Biology. It is synonymous with breathing and means 
inhaling and exhaling. It becomes clear from the reference to the 
usage of this term that it is applied to the important process of the 
exchange of gases between the cell and environment. Finally, as the 
details of celluar metabolism by anapana or ucchvasaparyapti became 
known, the term ‘‘anapana or usasa-nisasa” is used to denote those 
enzymic reactions of the cell which are responsible for the utilization 
of oxygen ( usasa ?). 

Direct Respiration : 

The exchange of gases is a fairly simple process in a small, aquatic 
animal (e.g. Jalauka, samuddalikkha and some two — sensed aquatic 
animals). 16 Dissolved oxygen from the surrounding pond water diffuses 
into the cells, carbon dioxide diffuses out, no special respiratory system 
(lungs, etc.) is needed. Such gas exchange brought about by anapana 17 
or ucchvasaparyapti 18 of beings is the direct respiratian, as the cells 


9. Chyle or molecules of nutrients irasibhutamahSrarh) are utilized by animals for 
the release of energy, the building of blood, tissue, fat, bone, marrow, semen, 
etc. successively with the vital force called sarlra-paryapti, Lokaprakasa, 
Pt. 1 , 3rd Sarga, p. 65. 

10. Biology, p. 28.3 

11. Lokaprakasa, Vol. I, 3.22 ; Tandula Veyaliya 4. 

12. Navatattvaprakarana, v. 6. 

13. Vi£es§vasyaka Bha$ya, gatha 2714 

14. Tattvarthadhigama Sutra v. 19; VIII. 12 ( Bhasya ) 

15. Ibid. v. 19 , VIII 12 ( Bha§ya); Bhagavati Sutra 1.7.61. Tandula Veysliya 4 ; 
Pannavana Sutta, Ucchvasapada, 1,19. 

“Pranapanapudgalagrahanasamarthyajanakmucchvasanama Tattvarthadhigama 

Sutra-Bha§ya 8-12. llfdhvagaml samiranah pranah adhogatirapanah pran- 
apanavanataprade&skandhapudgalaparinamajanyau tadyogyapudgalanarii graha- 
namadanam tasya Samarthyarii - atisyarfijanayati yat taducchvasanama yasyo- 
dayaducchvasanihsvssau bhavatah” T.S. Bha., 8 . 12, p. 158. 

16 . Navatattva Prakarana 6 . Two - sensed beings have fine paryaplis ahara-sarira 
indriya anapana and bhasa. Jalauka, cte. aquatic beings are two-sensed and 
have anapanaparyapti which helps the exchange of gases in them. 

17. Navatattvaprakaranam v. 6, p. 12 . 

18. Lokaprakasa Pt. I. 3,22. 



The Organisation of the Human Body 


165 


of organism exchange oxygen ( usasa) and Carbon-dioxide (nisasa) 
directly (like lomahara ) with the surrounding environment. 

Indirect Respiration : 

As animals appear to have evolved into higher, more complex 
forms, it became impossible for each cell to exchange gases directly 
with the external environment. Some form of indirect respiration 
involving a structure of body specialized for respiration was necessary, 
e.g. lungs (phopphasaphephasa). 19 “For indirect respiration, fishes and 
many other animals developed gills’’, 20 the higher vertebrates, reptiles 
( parisarpas ), birds ( paksins) and mammals including man developed 
lungs (phopphasaphephasa). 21 In Jaina Biology an external and inter¬ 
nal phase in indirect respiration can be distinguished in the exchange 
of gases between the body cells and the environment as suggested by 
its reference to anapana 22 or usasa-nisasa 23 or pranapana. 24 External 
respiration (prana) 25 is the exchange of gases by diffusion between the 
external environment and the blood stream by means of the specialized 
respiratory organ, for example, lungs (phopphasaphephasa ) 26 in the 
mammals including man. Internal respiration is by all means 27 the 
exchange of gases between the blood stream and the cells of the body, 
brought about by anapana 28 or ucchvasa 29 paryapti. Between these 
phases the gases are transported by the circulatory system. 

Structure of the Human Respiratory System : 

Jaina Biology states that the respiratory system in man (and other 
air-breathing vertebrates) includes the lungs and suggests the existence 
of the tubes by which air reaches them ( phopphasaphephasa ). 30 Besides 
this statement, it does not go into details of the structure. The Buddhist 
work ‘Visuddhimagga’throws some light in this respect. It is stated there 

19. TaDdula Veyaliya, 17. p. 38. 

20. Biology, p. 284. 

21. Tandula Veyaliya 17, p. 38 

22. Navaiattvaprakaranam 6, p. 1?, ; Gommatasara, Jivakanda, 1!9. 

23. Tandula Veyaliya 4. pp, 8-9.; Vi£esava£yakabha$ya, gatha, 2714. 

24. Tattvarthadhigama Sutra, v. 19 ; ( Bhasya ). 

25. Sarvarthasiddihi v. 19 ( Bhasya ). 

26. Tandula Veyaliya. 17, p. 38 ; Sarvarthasiddhi v. 19 ( Bhasya ) 

27. Tandula Veyaliya, 4, p. 8, “Savvao usasei savvao nisasei” 

28. Navataitvaprakaranam, 6, p. 12. 

29. Lokaprakasa, Pt. I. 3; 22. 

30. Tandula Veyaliya 17, p. 38. 
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that “the lungs ( Papphasam ) are located inside the body between the 
two breasts, hanging over the heart and liver and concealing them 
just as bird’s nest hanging inside an old barn”. 3 * “The spongy lung is 
divided into two or three pieces ( lobes) having the red colour not very 
ripe (like ) Udumbara fig fruits”. It is shaped like “unevenly cut thick 
slice of cake ( Visamacchinnabahalapuvakhandasamthavia)”. 32 

The medical science describes the lungs as the cone-shaped porous 
and spongy organs having right and left parts. “Right lung has three 
lobes, while the left has two only”. 33 “At birth the lungs are rose - 
pink — coloured, in adult life, a dark slaty motted in patches” and 
with the advance of age, “this motting of its colour take up a black 

colour”. 3 * 

According to modern Biology, the structure of the human respiratory 
system includes, besides the two lungs, the external nares, or nostrils, 
nasal chamber, internal nares, pharynx, larynx, trachea or wind pipe, 
two bronchi, one going to each lung, bronchioles and air sacs (alveoli), 35 
Phopphaphephasa 30 of Jaina Biology includes the lungs and eparterial 
bronchioles of trachea. 

I he Mechanics of Breathing : 

It seems that Jaina Biology keeps clear the distinction between 
respiration - the exchange of gases between a cell and its environment 
(which in man consists of the three phases of external respiration, 
transportation by the blood stream and breathing, which is simply 
the mechanical process of taking air into the lungs (inspiration) and 
letting it out again (expiration ) 37 . 

Respiration (pranapana ) 38 is material. A being exhales air from 
the lungs. The same being inhales air from the atmosphere. These 
acts of respiration are helpful to the being as they enable it to live. 39 

31. Visuddhimagga XI, 63. “Papphasan sarirabbhantarc.jinnakotthabbhantare 

lambamsno, etc. 

32. Ibid. VIII. 117. “Papphasan ti dvattinsamamSakhanclappabhedan etc. 

33. Anatomy and Physiology, pp. 92, 93. 

34. Human Anatomy, Henry Gray, p. 1382,; Vide Sacitra Ayurveda-Visva-Ayurveda 
Anka, 6. March, 1972, p. 75. 

35. Biology, p. 284. 

36. Tandula Veyaliya, 17 f p. 38. 

37. TattVarthadhigama Sutra v. 19 ; VI 12. (Bhasya). See Sarvarthasiddhi, v. 19 
( Commentary ) 

38. Tattvarthadhigama Sutra, 5.19. 

“lJrdhvagami samiranah Pranah I.” AdhogatiraPanah I. TS. Bha8.12, p. 158. 

39. Ibid. Sarvarthasiddhi. v. 19 (TIka ). 
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In the medical science the Jaina view of the mechanics of breath- 
ing briefly outlined is fully supported in the following manners: “The 
respiratory aparatus consists of the larynx, trachea, bronchi, lungs and 
pleurae .-' 0 When one breathes in the air, it goes through the trachea 
and bronchi to the air - sacs of the lungs which are surrounded by blood 
capillaries. According to the property of diffusion, the oxygen inside 
the alveoli and the carbon dioxide in the capillaries interchange them¬ 
selves through the thin membranes. As the oxygen inside the alveoli 
is taken up by the blood, the air inside the lungs must be renewed to 
bring in a fresh supply of oxygen and the waste products, sach as, 
carbon dioxide must also be thrown out of the body”.-" 

The first process by which one breathes in air is called inspiration, 
i. e. the Jaina ‘apana’, and the second one by which the impure air 
inside the lungs is thrown out is called expiration which corre- 
ponds to the Jaina ‘prana ’. 42 This combined process of inhaling and 
exhaling air is called respiration, i.e. apana and ‘prana’ of Jaina 
Biology. The absorption of oxygen by the red corpuscles of the blood 
and the removal of waste products, such as, carbondioxide and water, 
take place in the lungs by this process of respiration. 

Respiratory Devices in other Animals : 

Respiration 42 takes place in all other animals. But its detailed 
discussiou is not found in Jaina Biology. It can be surmised from its 
references that external respiration in most lower animals is carried 
on by specilized structures - gills, for example, of fish, molluscs, e. g. 
Sahkha ( Conchifera ). Suktika ( Pearl-mussel), Sambuka (Helix) and 
many other arthopods ( spider ) ( Nandyavarta, but not insects ) have 
these organs. 

According to modern Biology, “In fish, water is taken in through 
the mouth, passes over the gills, and out the gill clefts. Gills like 
lungs, have thin walls, and are moist and well supplied with blood 
capillaries. Oxygen dissolved in the water diffuses through the gill 

40. Human Anatomy, Henry Gray, p. 1016. 

41. Ibid. 

42. “Urdhvagami samlranah pranah / adhogatirapanah pranah /** 

T.S. II, 8.12, Tika. p. 158 

“Udasyamanah Kosthayo vayurucchvasalak ? anah prana ityucyate / Tcnaivatmana 
Vahyo vavurabhyantarikriyamano nihsVasalaksano apana ityakhyasyate I, 
Sarvafthanddhi Putyapada v. 19 p. 

43. Ucchvasapada, Pannavana P. I, 7. 
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epithelium into the capillaries, and carbon dioxide diffuses in the 
reverse direction ”. 44 

“Insects have quite a different system for getting oxygen to the 
cells. In each section or segment of the body is a pair of holes, called 
spiracles, from which a tracheal tube extends into the body, branching 
and rebranching until it reaches each cell ”. 45 

“The body walls of insects pulsate, drawing air into the trachea 
when the body expands, forcing air out when the body contracts. Thus, 
in contrast to a fish or crab, in which blood is brought to the surface 
of the body to be aerated in a gill, the tracheal system conducts air 
deep within the insect body, near enough to each cell so that it can 
diffuse in through the wall of the tracheal tube ”. 40 


44. Ibid. 

45. Biology, p. 294. 

46. Biology, p. 295 ? 



(Third Section ) 

THE DIGESTIVE SYSTEM 


The knowledge of food (ahara) 1 in Jaina Biology reveals that all 
animals are heterotrophic 2 and must provide their constituent cells with 
a veriety of raw material and sources of energy for the synthesis 
and maintenance of compounds present in the vital force of the body, 
i.e. “Carbohydrates, fats, proteins, vitamins, water and minerals’' 3 etc. 
according to modern Biology. 

The analysis of the topic “Knowledge of food” 4 of all animals, 
aharaparvapati 5 (Vital force by which beings take, digest, absorb and 
transform molecules of food particles into waste products (khala) 
and chyle of molecules of nutrients or energy - (rasa), sanraparyapti 6 
(vital force by which chyle or molecules of nutrients ( rasibhutamaha- 
ram) are utilized by being for the release of energy, the building of 
blood, tissue, fat, bone, marrow, semen, etc.) throws some ilght upon 
the digestive system, metabolism and nutrition or animal organism. 

The process of digestion from amoeba (Kuksikrmi, Krmi, etc.) 7 
to man (manusya ) 8 involves the same or very similar series of enzymes, 
but differs 9 in where they act and the process is controlled, e.g. “Some 
beings, born in water, come forth as movable creatures in the water, 
produced by water-bodies. These beings feed on the humours of 

1. Su'rakrtanga, II 3, Aharapada. 

2. Ibid. 

“organisms which cannot synthesize their own food from inorganic materials 
and therefore must live either at the expense of autotrophs or upon decaying 
matter, are called heterotrophs and their mode of nutrition is called he erotro- 
phic. All animals fungi and most bacteria a r e heterotrophs”, biology, P. 85. 

3. Biology P. 296. 

4. Sutrakrtangi II, 3. Aharapada 

5. “Tatraisaharaparyatisvayadaya nijocitam / prthjkkhalarasatvenaharam parina- 
tim, nayet /”, Ljkaprakasa, pt. I, 3rd sarga, v. !7. 

6. “Tam rasibhutamahararii yaya saktya punarbhavi /” 

“Rasasrgmansamedo asthimijjasukradi dhatutam 
Nayedyathasambhavam sa debaparyaptirucyate//” Ibid., v. 19. 

7. Suirakrtaoga, Aharapadi, II, 3. ; Pannavana I, Aharapada. 

8. Ibid. 

9. Ibid. 

JB. 22 
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water-bodies, produced by water, 10 where as the babies suck the 
mother’s milk, but when they grow older, they eat boiled rice, etc/' * 11 
Actually speaking, digestion is intra-cellular or extra cellular as found 
in Jaina Biology. According to modern Biology. “Digestion may be in- 
tracellular-food particles, may betaken into the cell by phagocytosis and 
digestive enzymes may act within the cell or extra cellular-the enzymes 
are secreted by the cells that produce them into some cavity, typically 
that of the gut, where hydrolytic cleavage takes place.” 12 It is suggestive 
that two-sensed animals (i. e. protozoa) and the simpler animals take 
food into vacuoles within cells and digestion occurs, i. e- absorption 
of food and its digestion take place by the process of lomahara 
(diffusion). 13 

In the course of evolution, as it appears, the higher, more complex 
animals including man have developed special organs 14 for obtaining 
and digesting food. The products of digestion, i. e. chyle (rasa) are 
transported by the circulatory system (rasa - haraniyo sirao) 10 to the 
cells of the body to be utillized. The digestive tract of man is essen¬ 
tially a loDg tube composed of several separate organs which carry 
out ingestion, digestion and absorption, such as, mouth cavity (mukha) 10 
tongue (Jiha), 17 teeih (damta), 18 oesophagus, stomach (amoru, udara) 19 
deudenm (pakkasaya) 20 small intestine (tanuyamta?), 21 liver (yakrt) 22 
large intestine (Thalamta), 23 rectum (pityu, guda), 24 etc. 


10. Sutrskrtanga II, 3. * Ihagatiyg sattg udaggjoniyg.udaggnam 

sinehamaramti /” (59) ; *te jivg dahara samgng mSukkhirarii samppim gharemti 
anupuvvenam ruddha odanarn.... aharanti /” 5^. 

11. Ibid. 

12. Biology. P. 296 

13. Sutrakrtaiiga II. 3, (comm.) “sparsindriyena ya ghgrah sa lomghgra it”, p. 87. 

14. Mouth , mukh i, stomach ( gmoru, udara), deudenum ( pakkgs^ya) ( Kalygna- 
kgraka, 3.4 ) small intestine (tanuyamta /), large intestine ( Thulamta ) etc. 
(Tandula Veyaliya, 16, p. 35 etc.) 

15. Tandula Veyaliya 16, p. 35, 

16. Ibid,. P. 36, ( Comm.) “Mukhc aiucipurne prgyo dvgtrimsaddantgh asthikban- 

dani bhavanti /” 

17. Ibid., 16 p. 35, “Jibbhg” or “Jihg”, 

18. “Battrsami damta”. Ibid. 

19. “amoru”, Kaiyanakgraka 3.4. “Udara”, Tandula Veygliya, 17, p. 38 

20. “Pakkasaya”, KalySnakaraka, 3.4. 

21. •‘Tanuyamta”, Tandula Veyaliya 16, p. 35. 

22. “Yakrt”, ; Kaiyanakgraka, 3.4., 

23. “Thulamta” Tandula Veygliya p. 6, p. 35. 

24. “Pgyu”, One of the nine Srotas ( orifices ), Ibid., p. 38. 

“Guda”, Ibid., 16, p. 36, 
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The mouth cavity contains the tongue, the teeth, “salivary glands,” 26 
according to modern Biology, etc. They play role in ingestion or 
digestion, etc. 

The Tongue (Jiha) 27 

The tongue consists of several sets of striated muscles oriented in 
different places, having a length of seven fingers. 28 Food is pushed by 
the tongue between the teeth to be chewed and then shaped into a 
spherical mass, called bolus (Kavala) 9 to be swallowed by the process 
of praksepahara. 30 Swallowing is initiated when the tongue pushes a 
bolus 31 into pharynx. 

r Jhe Teeth (Dariita) 32 

There are stated to be thirty two teeth of (battisam dariita) 33 of 
man. The teeth of all vertebrates break up food into smaller particles 
“but they vary in size and shape according to the diet of the parti¬ 
cular animal.” 34 

Modern Biology explains that “In man, each jaw on each side 
has, behind the canines, two premolars and three motars, with flat¬ 
tened surfaces adapted for crushing and grinding food 0 . 35 

25. Tandula Veyaliya, 16, (Comm.) p. 36 

26. Biology, p. 297. 

27. Tandula Veyaliya 16, p. 35. 

28. Ibid 16, p. 35 

‘•Caupaliya Jibbha... sattamguliya Jihvamukhabhyantravartimarhsakhandaropa 
dairghyenatmangulatah saptahgula bhaviti“. Ibid. (Comm.), p. 36. 

29. Sutrakrtanga II. 3. (Comm.) “Kavalika aharo Jihvendriyasay sadbhavaditi 44 , p. 38. 
39. Praksepena Kavaladcraharah prakseparah 0 , Sutrakrtahya II. 3. (Comm.), p. 87. 

31. “Tatra yo jihvendriyena sthulah tarlre praksipyati sa prakseparah“, Ibid, p. 33; 

32. Tandula Veyaliya 16, p. 35, Visuddhimagga gives vivid description of teeth, sea 
Vm. XI. 51. ; VIII. 92 *‘Danta hanukatthikesu jnta /“, etc. VM. XI. 51. 

33. Tandula Ve>aliya, 16, p. 35 ; See also Caraka Sarhhita IV. 7,6. ; Susruta III. 
5. 19, 20,; A.H. II. 3.16. (Ayurvedic Samhitas). Kashyapa deals with the names 
of the teeth, such as, Rajadanta (medical incison ), Vastau (lateral incisor and 
canine), danstre (Premolars), hanavyas (molars). K,S., 1.20, vide Sacitra Avu r ~ 
veda, March, 1972, Avika; 1, p. 78 

34. Biology, p. 298. 

35. Ibid., p. 298. 
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The Salivary Glands : 

Jaina Biology does not make mention of the salivary glands, but 
iis reference to saliva (lala ) 36 suggests that the Jainacaryas had some 
idea of salivary gland which assist the food in moving down the throat, 
as well as to begin its chemical breakdown by secreting two kinds of 
saliva-“one type is watery to dissolve dry food and the other contains 
mucus to lubricate the food as it passes down the oesophagus and to 
make the food particles stick together in a bolus (kavala) for swal¬ 
lowing.’’ 37 

Food passes from the mouth cavity to the stomach (amoru or 
udara ) 38 through the pharynx and oesophagus as a result of peristalsis. 
Similar peristaltic w ; aves help the movement of the contents of eaten 
food through all the organs of the digestive lube. The live airs (Panca- 
Vayus)- Pi ana, apana, samana, Vyaua and udana, causing the peristal¬ 
tic w'avcs, help the movement of the contents of food, its ingestion, 
digestion and absorption, etc. 39 

The Stomach ( Udara or Amoru ) 40 

The stomach is a thick-walled muscular sac on the left side of the 
body just beneath the lower rics. “Soon after the food reaches the 
stomach, peristaltic waves begin in the pyloric region as a result of 
the action of air (vayu), 14 passing from left to right, according to 
Modern Biology, toward opening into the into tho intestine 42 ( amta) At 
intervals, the pyloric sphincter relaxes, and a small amount of 
chyme is pushed into the small intestine by the contraction of the 
stomach.’’ 43 

36. Aupapatika Sutra, edited by Dr. Leumann, Leipzig, gatha. 55, (38) “Haya lala- 
pelavairege dhavau”, 48. 

37. Biology, p. 299. 

38. Kalyanakaraka, 3.4 ( amoru ) ; ‘Udara’, Tandula Veyaliya, p. 38. 

39. “Pranasthapanasamanasaihjnau / Vyano apyathedana-iti pradi$tah pamcaiva ti 
vayava eva nitya - maharaniharavinirgamarthah//”, Kalyanakaraka, 3.9. 

40. Tandula Veyaliya, 17, p. 38 ; Kalyanakaraka, 3.4. 

41. Kalyanaka'aka, 3.9 ; see the metabolism and nutrition discussed at the end of 
this section. 

42. Biology p. 301. 

43. Bioiogy, p. 301. 
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Gastro-Intestinal tract (Amta) 44 

There are stated to be two intestines ( amta) viz. small intestine 
(tanuyamta) and large intestine (thulamta).« According to Visuddhimagga, 
antam starts from the oesophagus to ihe rectum, “like the carcase 
of a large beheaded rat - snake coiled up and put into a trough of 
blood”. 40 “This bowel tube looped in twenty one places is thirty two 
hands (cubits) long in men and twenty eight in women. It is white in 
colour like the lime mixed with sand.” 47 

Jaina Biology states that tanuyariita having the length of five vamas 
transforms urine, 48 while thulamta having the same length transforms 
stool (uccara). 49 It is difficult to identify tanuyamta of Jaina Biology 
with the small intestine of modern Biology on the basis of its func¬ 
tion of transforming (producing) urine, for it is the function of kidney 
to produce urine, according to the latter. Thulamta can be easily 
identified with the large intestine of modern Biology as per its 
function of transforming (producing) stool out of indigestible matter 
carried from the small intestine. “Some water is absorbed in the small 
intestine that tanuyariita have the function of producing of urine in 
addition to absorption of molecules of nutrients. But it may be 
identical with kidney of modern Biology on the basis of its function. 

The Small Intestine ( Tanuyamta ) 50 

The small intestine is a coiled tube into which the chyle passes 
by the force of peristalsic waves caused by air (vahu) in the stomach 
(udara or amoru). The greater part of the digestive process and 
almost all absorptions occur here as is suggested by the reference to 
Pakkasaya jI ( the deudenum ) the first segments of the intestine-organ 
for cooking, i. e. digesting food with pacakasakti 52 (digestive power) 

44. Tandula Veyaliya, 16 p. 36. 

45. Ibid 

46. Visuddhimagga, XI. 64. 

“Antan gala\atakakarisamaggapariyanta sarirabbantare thitan. Tatha, yatha 
lohitadonikaya obhanjit?a thapite chinnaslradhariianikalevare etc.” 

47 Antan ti purisassa dvattiy sahatthay, itthiya ajthavisatihattan ekavisatiya thancsu 
obhagga antavatthi etc.” Visuddhimagga VIII 18. 

48. ‘Do a hit a Pamcavama .... tattha nam je se tanuyariite Ten ram pasavane 
pannamai” ; Tandula Veyaliya; 16, p. 35. Kalyanakaraka, 3.4. 

49. “Tattha nim je se thulamte tena uccare parinamai”, Ibid. 

50. Tandula Veyaliya. 16. p. 3‘ ; 

51. TattVarthadhi^ama Sutra 2.43 ( Comm. ) p. 2^2 

52. Tandula Veyaliya 4, Kalyanakaraka 3.7. 


Jaina Biology 

According to modern Biology, the three juices (1) bile (i. e. pitta 53 
of Jaina Biology) from the liver (yakrt) 54 (2) Pancreatic juice from 
the pancreas and (3) the intestinal juice are mixed in the small 
intestine and complete the digestive process begun in the mouth and 
stomach. 55 

The Liver (yakrt ) 56 

Because of its contribution of the digestive juice, bile (pitta), 
the liver is vitally important to digestion. Visuddhimagga states that the 
liver (yakanam) is placed near the right side between the two breasts 
like a twin lump ol meat stuck on the side of a cooking pot 57 ; “it is 
a twin slab of muscle having brownish shed of red colour, but not 
too red like the backs of white water lily petals”. 58 

It is described in the medical science as wedge-shaped reddish 
brown in colour, having two lobes which are divided into four. 59 It is 
the largest gland in the body, occupying the entire upper part of the 
abdominal cavity, just below the diaphragm. 60 “In addition to its 
function in producing bile the liver is important in the storage and 
interconversions of sugars, the synthesis of plasma proteins-and a host 
of reaettons of intermediary metabolism 5 ’. 61 

The Absorption of Food : 

Molecules of nutrients ( rasa ), after digestion, are absorbed into 
the body through the lining of the digestive tract by the aharaparyati 62 
and transformed into blood, etc. by sarira or dehaparyapti 63 as sugges¬ 
ted by the reference to the action of paricavayus. Modern Biology 
explains that “most of the absorption is done in the small intestine, 
particularly in the lower part of this region. Water is absorbed by the 

53. Kalyanakaraka 3.4. 

54. Biology, p. 302. 

55. Kalyanakaraka 3.4. 

56. “Yakanan anto sarire dvlnnan thananam abbhantare dakkhinapassan nissciya 
thitan .. /“etc., Visuddhimagga XI. 60 

57. Ibid, VIII. 114. “Yakanan ti yamakamansapatalan .. ..etc. 

58. Gray‘s Human Anatomy, P. 1512. 

59. Biology, P. 303. 

60. Ibid. 

61. Lokaprakasa I. 3.17. 

62. Ibid. I. 3.19, 

63. See metabolism and nutrition ; Kalyanakaraka 3.9 
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colon, but almost all organic and inorganic substances are absorbed 
through the small intestine.” 64 

The Large Intestine ( Thnlariita ) 65 

The material remaining, after the nutrients (rasa) have been 
absorbed, passes from the small intestine (tanuyarhta ) into the large 
intestine or colon (Thnlariita) which is larger in diameter and with 
thicker walls with sixteen pamtis (walls or folds ) 66 than the small 
intestine, according to Biology. 

The main function of thnlariita is to absorb water and reduce the 
wastes ( Khala ) to a semi - solid state (i. e. uccara) 6 ? in addition to 
transporting the wastes to the rectum ( payu ) to be ejected from the 
body. In support of Jaina Biology for its function Modern Biology 
explains that “both churning and peristaltic movements occur in the 
colon, although both are ordinarily slower and more sluggish than 
those m the small intestine. Periodically more vigorous peristaltic 
movements force the contents along, until they finally reach the 


Comparison of Digestive System : 

The Chemistry of disgestion and paryapti involved are much the 
same in man as in the amoeba (Kuksi krmi or Krmi); the two-sensed 
animals (protozoa), whose bodies consist of single cells, do not of 
course have any digestive system, for they take food by the process of 
lomahara 66 (diffusion). So the digestion in them is inter-celullar 
Modern Biology explains that “an ameba engulfs a bit of food and 
forms a food vacuole in which the food is surrounded by a membrane' 6 
(i. e. lomahara'i of Jaina Biology). Digestion occurs within this vacuole 
as it circulates in the cytoplasm. Digestive enzymes produced in the 
cytoplasm are poured into vacuole and digest the food within. The 

<)4. Biology, p, 304 

65. Tandula Veyaliya, 16. p. 36. Kalyanakgraka, 3 . 4 . 

66. KalySpakaraka 3.4. Sthutantrapamklih $odasaiva”. 

67. Tandula Veyaliya ; 16, p. 35 ; “Tena uccare parlnamati’* 

63. Biology, p. 305. 

69. “Taya ya phase ya loma aharo /«, Brhat Sangrahanl 183. 

; “Lomaharastu sariraparyaptyuttarakalarii bahyaya tvaca, Lomabhiraharo 
omaharah / * Sutrakrtariga II. 3 . (comm.), p. 87. 

70. Biology p. 310 

71. “Oyahsrajiva savve, apajjattaga muneyawa / 

Pajjattanga ya loma, ah 5 ro«, Pakkheve homti bhaiavva, Brhat Sangrahanl 182(4). 
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products are absorbed through the vacuole wall into the cytoplasm, 
where they are assimilated or used for energy”* 72 

Some of the two-sensed animals having the sense-organs of taste 
and touch, e. g. Nupurakas ( earth worms ) take their food by the pro¬ 
cess of praksepahara 73 (i. e. through mouth). This Jaina view on the 
digestive system of earth worm as suggested by the statement of Brhat 
Sangrahani on the process of taking food by the two - sensed animals 
and others is supported by modern Biology on its digestive system. 
To quote the same, “it has a complete digestive system with two aper¬ 
tures, mouth, a muscular pharynx, an esophagus, a soft walled crop 
where food is stored, a hard, muscular gizzard where it is ground 
up with the aid of small pebbles taken in with the food, along intestine 
when extracellur digestion and an anus through which undigested wastes 
pass”. 

As the higher animals, such as, the five-sensed vertebrate evolved, 
he digestive system was gradually elaborated and organs 76 added, resulting 
in the complex human mechanism. The digestive system of the five - 
sensed vertebrate from the fish to man are similar and for all animals 
from the lowest to the most complex, the chemistry of digestion and 
the ahara paryaptis involved are much alike, as it is suggested by the 
process of their taking food, i. e. lomahara and praksepahara”. 74 

Metabolism and Nutrition : 

Food 76 is any substance taken into the body that can be used for 
the release of energy, for the building and repair of tissue. After 
being taken into the body the molecules of food participate in a variety 
of chemical activities of the organism called metabolism in modern 
Biology. The sum of all the chemical activities of aharaparyapti 77 
(vital force by which beings take, digest, absoib, and transform mole¬ 
cules of food particles) into khala (waste products) and rasa (chyle) 

72. Biology, p, 310 

73. “Pakkhevaharo puno, Kavaliu hoi nnyavva//", Brhat Sangrahani, 183. 
“Egomdiyadevanam neraiyanarii ca natthi pakkhevo / 

Sesanam jivanam samsaratthuna pakkhevo / Brhat Samgr*hani 185. 

“Sesanam aharo, lome pakkevau ceva’\ Ibid. 186. 

74. Biology, p. T3. 

75. Kalyanakaraka, 3.4. 5.9. Tandula Veyaliya 16, p. ?6 ; 17, p. 38. 

76. ‘Lomahara egirhdiya ya neraiya suragana ceva / sesanam aharo lome pakkhevau 
ceva//”, Brhat Sariigiahanl 186. 

77. SQtrakrtanga II. 3. ( Abarapada). 
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and sariraparyapti 78 (vital force by which chyle or molecules of nutrients 
(rasibhutamahararh) are utilized by beings for the release of energy, 
the building of blood, tissue, fat, bone, marrow, semen, etc., 79 which 
provide the energy for the growth, maintenance and repair of the 
organic system as well as its own growth with intensity. 

The presence of the metabolic process as explained in the second 
section of the first chapter is one of the outstanding characteristics 
of living beings. After foods are absorbed from the intestine tanayamta, 
they are either built into new tissue or oxidized to provide energy. 
Some of this energy is used in the building of new tissue, some in 
the function of cells and so forth. For example the foetus in the 
mother’s womb obtains food-substance from the mother’s body and 
transforms the same into the forms of ear, skin, bone, marrow, hair, 
nail, 81 etc. by the metabolic process and nourishment. 

Molecules of nutrients absorbed from the intestine are utilized by 
the organism through sariraparyapti for the release of energy, the 
building of blood, tissue, fat, bone, marrow, semen, etc. 80 

There are many ways of sub-dividing the general field of meta¬ 
bolism according to Jaina Biology. It is stated that there are five 
vayus (airs ) in the human body, viz. pranavayu, apanavayu, samanavayu, 
vyanavayu and udanavayu. They help the ingestion, digestion, absorption 
and assimilation of food taken by the organism and the building of 
tissue and oxidation to provide energy and the excretion of the waste 
products ( urine, faeces, etc.) from the body. 81 This view of meta- 
boilsm and nutrition has been elaborately explained in Ayurvedas 
in the following manner: The digestive tract from the mouth cavity and 
oesophagus to the rectum is known to be Mahasrota, (the great channel). 
Food passes from the mouth cavity down the gullet (oesophagus) to 
the stomach by the action of pranavayu (bio-motor force) 82 (i. e. 

78. Lokaprakasa I. 3. 17. 

79. Bhagavati Sutra 1.7.61 ; Tandula Veyaliya 3, p. 7. 

“Jive nam gabbhagae saniane jam aharam aharci tam cinai soimdiyattae, cakkhu- 
rimdiyattae ghanimdiyattae jibbhimdiyattae, phasimdiyattae atthiatthirnimjakesa- 
mamsuromanahattae /” 

f'O. Lokaprakasa I. 3. 19. “Rasasrgmamsa ... Sukradidhatutam. 

81. Pranastathapanasamanasamjfiau / Vyano, apyathodana iti pradhtah / 

Pamcaiva vsyana eva nitya-maharaniharaviniragamarthah//” Kaly5i?akaraka, 3.9. 

82. “Mukhe vasati yo, anilah prathila namatah pranakah praveSayati so’ annapan 
pravesayate so’ annapanamakhilamisarii sarvada /” Kalyanakaraka, 8.3. 

JB 23 
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a series of r eflexes). There it gets mixed up first with a gelatinous 
mucus ( phenibhotakapham) and then it becomes acidualated by further 
chemical action of a digestine juice (vidahadamJatam gatah), 83 i. e. 
gastric juice, as a result of peristallic waves in the plyloric region. 

An amount of chyme is pushed by samana vayu (i. e. due to the 
contraction of stomach) into the pittasaya by means of the graharu- 
nadi and next into the small intestine (amapakkasaya ). 84 There bile 
(pitta) converts the chyme into chyle by peristalic contractions and 
churning movements. 85 The essence of chyle (Suksmabhaga) from the 
small intestine is carried through by pranavayu along a Dhamani 
trunk ( thoracic duct ? ) first to the heart and thence to the liver ( and the 
spleen). 87 In the liver the pigment (the colouring substance) in the 
bile acts on the essence of the chyle, especially on the tejas-substance 
therein, and gives it a red pigment, transforms it into blood, but the 
grosser part of chyle ( Sthfilabhaga) runs along the Dhamanis, being 
carried by the vyana vayu ( biomotor force) all over the body 80 . 

After the formation of blood, the essence of the chyle in the blood, 
acted on by vayu and Mamsagni (the flesh forming metabolic heat) 
forms the flesh - tissue. 87 The grosser part of the flesh-tissue thus 
formed proceeds to feed or replenish the flesh-tissue all over the 
body. The finer essence of flesh in the blood in the chyle, acted 

83. “Adau sadrasasamappannam madhrlubhuamlrayct, phenlbhutam kapham yatam 
vidahadamlatam gatah /” 

Caraka-Dridhavala Samhita quoted by Aruna in his commentary on Vagbhata ; 
Vide Positive Sciences of the Ancient Hindus, p, 207. 

84. “Samana iti yo nnilo agnisakha ucyate sarvada / 

Vasatyudara’ eva bhojanaganasya saihpacakah //” Kalyanakaraka, 8.5. 

“Vayuna samanakhyena grahanimabhinlyate / $asthl pittadhara nsma ya kala 
parikirttita /amapakkasayantahstha graham sa, abihdhiyate / agnyadhisthrmaman- 
nasaya grahanad grahani mata /” Caraka-Dridhavalasamhita quoted by Aruna 
in his comm, cn vagbhata... Vide Positive Sciences of the Anciert Hindus 
P. 2 7. 

85. “Bhuktamania^aye rLddha Sa vipacya nayatyadhah/”, Ibid., p. 207 

86. Tatah sarabhutasyahararasasva d\au bhagau bhavatah / sthulah suksmasca...tatah 
suk^mo hhagah pranavayuna prerito dhamanimargena s^rirarambhakasya raktasya 
sthanarii yakrt-pliharnpam gatv§ tena daha milito bhavati/” Ibid, pp. 2(*7-8. 

8‘. “Tatah praktanarakatadhatau eva tisthati / tatah siirabhutasya ahgrarasasya 
dvau bhagau bhavatah / sthulah siiksmasca sthulo bhago rahjakakhyena pittena 
raktikraih ^arirarambhakam raktam posayan vyanavayuna prerito dhamanibhih 
sancaran sakala^ariragatani rudhirani Pusnatt /” Ibid, p. 208. 

“Apilna iti yo’anila vasati bastipakkasaye / sa vata malamatrasukranikhilorugar- 
bhartavam“. 8.6. Kalyanakaraka. 
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on again by vayu (bio-motor current) and the fat-forming metabolic heat 
( medo'agni) in the menstruum of lymph (Kapharh samasritya) receiving 
viscosity and whiteness forms the fat tissue. This fat in the chyle 
( or blood ) or rather its grosser part replenishes the fatty tissue of the 
body but its finer essence in the flesh in the blood in the chyle, acted 
on by vayu and the marrow-forming metabolic heat, in the menstruum 
of lymph (Slesmanavrta), becoming hard produces bone. 88 The essence 
of fat which fills the hollow channels of the bones gets transformed 
into marrow, 90 being acted on again by vayu (bio-motor force) and 
metabolic heat. The marrow becomes similarly transformed into semen. 91 

It is to be observed that rasa (chyle) of fluid in the chyle or blood 
mainly acts as the menstruum throughout the metabolic process and 
each preceding elements of the body takes up the proper organic 
compounds from the food chyle to form the next element or tissue. 
In this process the chemical changes take place because of the metabolic 
heat which breaks up the compounds and recombines. 

The successive formation of blood, flesh ( blocks of muscle or tissue), 
fat, bone, marrow, semen, etc. as mentioned by Jaina Biology is fully 
corroborated and thus explained by the Indian Ayurvedas in details. 

According to modern Biology, “there are many ways of sub-dividing 
the general field of metabolism, e. g. liver metabolism, carbohydrate 
metabolism, fat metabolism, etc. Carbohydrates, fats and proteins 
are the three types of fuels of the organism from which its cells 
obtain biologically useful energy for metabolism and nourishment" 92 . 

In Jaina Biology there is a clear reference to fats (meda, vasa), 
but not to carbohydrates and porteins. Human beings can adapt to a 
variety of diets. So it is suggestive from the evidences of Jaina Biology 
that they obtain carbohydrates from sugars and starches (rice, wheat, 
etc.), 93 tats from oil, butter, clarified butter and proteins from pulses, 
meat, eggs, milk, etc. 

88. Tatah suksmo bhagah vyanavayuna prerito dhamanibhih sirabhisca sarliambha- 
kani mamSani yati /“, etc., Caraka, vide Positive Sciences of the Ancient 
Hindus p. 208. 

89. Slesmanarii ca samasritya mamsam vayvagnisamyutam, sthirataiii prapya saukal- 
yam ca medo dehe abhijayate / Caraka-Dridhavala Saiiihita quoted by Aruna 
in his commentary on Vagbhat, vide Pasitivc Sciences of the Hindus, p. 270. 

90. Prthivyagnyanitadinam saiiighatah slesmanavrtah, kharatvarii prakirotyasya jayate 
asthi tato nrnarii / Ibid., P. 207. 

91. “Karoti tatra sausiryamasthnaiii madhye samiranah /,” medasa tani parvantc 
sneho majja tatah smrtah /,” Ibid. 

92. “Tasmanmajjfiagca yah snehah siikram samjayate tatah /” Ibid. 
v3. Biology. 

94. Sutrakrtanga, II-3. 





( Fourth Section ) 

THE EXCRETORY SYSTEM 

The normal process of cellular metabolism and the constant building 
up and breaking down of nutrients ( rasa ) by the power of paryapti 1 2 
result in the production of waste products (Khala), such as, motra 3 
( i. e. urea, uric acid or urine, etc.) and purisa 4 ( faeces), etc. The 
(nitrogenous) waste products are useless and toxic for the body. The 
kidneys 5 6 ( tanuyamta ) remove urine etc. from the blood of a normal 
man as rapidly as the tissues produce them. 

Defection means the elimination of wastes and undigested food 
collectively called faeces (uccara or purisa) from the anus (guda). 7 
They are not metabolic wastes (khala). Excretion refers to the removal 
of substances which are useless in the body from the cells and blood 
stream via urine and perspiration (motra 8 and sveda ). 9 

The excretory system of the body includes more than the kidneys 
and their ducts, viz. nine orifices (navasoe or navadvaras ) 10 : two nostrils, 
two ears, one mouth, one ractum and one genital, 11 besides eighty lakhs 

1. Tatraisaharaparyaptiryayadaya nijocitam / 

Prthakkhalarasatvenaharam parlnatim nayet //” 

Lokaprakasa, Pt. I., Sarga 3, Vol. 17. 

2. Ibid. 

3. “Imassa jamtussa satthisirasayarh nabhippabhavanam ahogaminlnam .. ...mutta- 
purisavayukammam pavvattai j u Tandula Veyaliya, 16, P. 35, see also Kalyana¬ 
karaka 3.12. 

4. Ibid ( Purisa ) 

In Visuddhimacga it is called Karlsam ( faeces ) which get accumulated in rectum 
of large intestine (Thulamta)—Visuddhimagga XI. 67. 

5. Tandula Veyaliya 16, p. 35. 

Tanuyamta transforms urine like kidneys. Its function suggests its identifica¬ 
tion with kidneys although it is to be identified with small intestine. 

6. Tandula Veyaliya 16, p. 35. 

7. Ibid (Payu, one nava srotas ), guda ; see Kalyanakaraka 3.12. 

8. Tandula Veyaliya 16, p. 35. Kalyanakaraka 3.11 

9. Tandula Vayaliya, p. 40 ; Kalyanakaraka 3.12. 

10. Tandula Veyaliya, (Navasoe). 16, p. 35 ; Kalyanakaraka, 3.12 (Navadvara). 

11. “Navasrotah purusah, tatra karnadvaya 2-Cal surdvaya 2 Ghranadvaya 2, mukha 
7 payu 8 pastha 9 laksmanani iti*‘. 

Tandula Veyaliya 16 (Comm., p. 38) Kalyanakaraka, 3.5. 3.12. 
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of pores or hair Collide in the skin. 12 Women have got eleven orifices 
including two breats. 13 

The function of the excretory system is to cause the elimination 
of carbon dioxide ( apana or nihsvasa ) 14 one of the most important 
metabolic wastes ; made by the lungs 15 ( Phopphas ), of bile (pitta), 
the break down products of Hemoglobin, the liver (yakrt) 16 and the 
excretion of faces ( Purisa, etc. by the colon. (Thulamta ). 17 

The sweat glands or pores ( romaknpas ) 18 are “primarily” concerned 
with the regulations of body temperature, 19 according to modern Biology 
but they also serve the purpose of excreting certain per cent of all 
metabolic wastes (as sveda). 20 “Sweat contains the same substances 
(salt, urea and other organic compounds) as urine” 21 

The kidney and its ducts : 

Mention of Tanuyamta with its function of producing urine 22 
and the excretion of urine ( motra ) through the genital 22 (one ot the 
nine orifices of the body) suggests clearly that the Jainacaryas had 
some knowledge of kidneys and their ducts. It is stated in the Tandula 
Veyaliya that Tanuyamta transforms (produces) urine. Some adhoga- 
mini siras (ducts rising from the umbilican region) cause the excretion 
of urine. 23 In support of the Jaina view on the kidneys and their 
functions, Visuddhimagga explains that “kidney (Vakkam) is situated 

12. Kalyanakaraka, 3.5 

13. “Ikkarasasoya itthiya'’ 16, p.35. 

*‘Purvoktani nava stanadvayayuktgnyekadaSa srotani strinani bhavanti,“ Ibid. 
(Comm... p. 38. Tandula Veyaliya, 16, (ye se tanuyamta tena pasavanta 
parinamai ) 

14. Tattvarthavadhigama Sutra v. 19 ; Tandula Veyaliya, 4, p. 8. 

15. Tandula Veyaliya 17, p. 38. 

16. Ibid, 16. 17. 

17. Kalyanakaraka 3.4. 

18. Tandula Veyaliya, 16, Kalyanakaraka 3.4. 

19. Tandula Veyaliya 16, p. 35. 

20. Biology, p. 33C. 

21. Kalyanakaraka 3.12 (Svcdam vamati romakupaih ) 

22. “Je se tanuyamte tenam pasvane parinamai /’* Tandula Veyaliya 16, p. 35. 

23. ‘‘Navasoe”, Ibid. 

(U)pastha”, Ibid. (Comm.), p. 38. 

Dvafanyathatrapi navaiva dehe/” Kalyanakaraka 3.5 ; 3.11 ; 3.12. 
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on each side of the heart muscle being fastended by the stout sinews, 
it develops from a single root from the base of neck and divides into 
two after going short way like a pair of mango fruits attached together 
by their stalk". 24 According to Antomy, this description of kindney 
is wrong in regard to its location, for the two kidneys are compound 
glands, situated at the back of the abdominal cavity, i. e. k ‘one on 
each side of the spinal column and behind the peritoneal cavity. They 
correspond in position to the space included between the upper border 
of the 12th thoracic and the 3rd lumber Vertebrae.” 25 “The kidneys 
are a pair of beanshaped sttucture about 4 inchas long 20 . 

According to Visuddhimagga, “Kidney is dull red ( reddish brown), 
like the colour of palibaddhaka (Erythrina indica linn) seeds. It is 
shaped like a pair of child’s play balls”. 27 

The kindeys are the most important excretory organs of mammals, 
performing approximately 75 per cent of the work of excretion”, 28 
they have a number of other important functions as well. They regu¬ 
late the concentration of various substances dissolved in the blood, 
maintain the balance between acids and bases and keep the blood 
volume constant. Since the concentration of substances in all body 
fluids is determined largely by their concentration in the blood, the 
kindneys indirectly regulate the composition of all body fluids.” 29 

Its ducts : 


Jain Biology does not make direct mention of ureter connected 
with kidney at the upper end and with bladder at the lower end, but 
its reference to bladder (vathipudaya ) 30 and the excretion of urine 
through (u)pastha ) 31 (urethra or genital urinal tract) throws some 
light upon its ducts for the excretion of urine. Visuddhimagga mentions 
the urinary bladder ( Vatthiputo ). It states that the urinary secretion 

24. “Imassa jamtussa satthisirasayam nabhippabhavanam ahogaminlnam gudappait- 
thanam janum si niruvaghaenam muttapurisavaukammam ravattai /” 

Tandula Veyaliya, 16, p. 35. 

25. “Vissuddhimagga XI. 58. Vakkam galavsto nikkhanteoa... thitan" etc. 

26. VM. XI. 58. 

27. Anatomy and Physiology, pp. 617-48, Dey, vide Sacitra Ayurveda, p. 74, March, 
1972. 

28. VM. VIII. 110 “Vakkan li ekabandhana dve mansapindika ... Tam vannatoman- 
darattan etc. /” 

29. Biology, p, 330. 

30. Ibid. 

31. Niraysvaliya 1.1 ; “vatthi avananV’ Panhavagarana, 1.3, p. 58. 
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from the body enters the bladder which is like a porons pot without 
mouth put into cess pool. When the bladder is full of urine, animals 
feel the urge to pass urine. 32 

That is to say, according to Modern Biology, “The urine, exereted 
by the kidney in a continuous trickle,collects in the pelvis and passes 
down the ureters by peristaltic waves of contraction of the ureter 
walls to the urinary bladder, a hollow muscular organ located in the 
lower, ventral part of the abdominal cavity. The muscular walls of 
the bladder relax and distend to make room for the urine as it 
accumulates. Valves at the openings of the ureters into the urinary 
bladder prevent the backflow of urine, and keep any bacteria that may 
be in the bladder from ascending to the kidney. As the volume of urine 
in the bladder increases, the distention of the muscular walls stimulates 
nerve endings located there to send impulses to the brain, producing 
the sensation of fullness. To make urination possible, impulses origina¬ 
ting in the brain cause a contraction of the bladder and a relaxation of 
the spincter guarding the openihg from the bladder to the urethra.” 33 

As to the formation of urine, Jaina Biology states only that Tami- 
yamta (Kidney) transforms ( or produces) urine, 34 but it does not throw 
light upon the combination of the three processes of filtration, reabsorp¬ 
tion and augmentation which enables the kidney to remove wastes but 
conserve the useful components of the blood. 35 

Excretory Devices in other Animals : 

Every organism had to solve the problem of getting rid of metabo¬ 
lic wastes (khala). In the two - sensed protozoa, such as, Kuksikrmi, 
Krmi etc. the wastes ( khala ) seem to diffuse through the cell wall into 
the outside environment where the concentration is lower, as they are 
lomaharins. In support of this view, modern Biology, explains that 
“Protozoa living in fresh water have a special problem of getting rid 
of water, because their protoplasm, being hypertonic to pond water, 
tends to absorb it continuously. To control this situation, they have 

32. Tandula Veyaliya, p. 38. 

33. VM. viii, 138 ; xi, 80. 

“Vatthi nama vatthiputo vuccati**, viii. 138 “Muttam vatthissa abbhantaro thttam“ 

etc. xi. 80.* 

34. Biology, pp. 33 -331 ; 

35. Tandula Veyaliya 16, p. 35. 

•‘Tattha nam je se tanuyariite tcnarii pasavane parinamai /”. 
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a contractile vacuole, a small vesicle in the protoplasm which empties 
water from the interior of the cell as fast as it is taken in”. 3G 

‘‘Earth worms have in each segment of their bodies a pair of 
specialized organs, called nephridia, which function in excretion”. 37 

“The excretory system of insects consists of organs called malpig- 
liian tubules. Waste products from the body cavity diffuse into these 
tubules and are excreted into the digestive tract, whence they are 
carried to the exterior with the undigested food”. 38 . 

The urinary systems of all the five-sensed vertebrates are essentially 
the same. 39 It is to be noted here that the child developing in the 
mother’s womb does not pass urine or faeces, 40 as the excretory system 
of it is non - functional at this stage. All its waste products go the 
stream of the blood of the mother wherefrom they are excretory systems 
of the mother. 41 

The evolution of the urinary system is complicated by the fact that 
in many animals the reproductive system (U)pastha) has come to share 
some of the structures of the urinary system. 42 so that several organs 
play, a dual role. This relationship is so close that according to modern 
Biology, “the two systems are frequently considered together as the 
urogenital system.” 43 


36. Biology, p. 331. 

37. Biology, p. 335. 

38. Ibid. 

39. Ibid. 

40. Tandula Veyaliya, 16, p. 35 ; Biology, p. 336. 

4!. Bhagavatl Sutra 1.7, 61-2 ; Tandula Veyaliya, 3, p. 7. 

“Jivassa nam gabbhagayassa samanassa natthi uccarci va pasavanci Va, etc. /” 

42. (U)pasth is the genital, one of the nine orifices through which urine is excreted* 
“Dvaranyathatrapi navaiva dehe //“ Kalysnakaraka, 3.5. 

‘•Mutram sarctah sapurisaraktam sravatyadhastadvivaradvaye ca”, Ibid. 3.11. 

43. Biology, p. 336. 



( Fifth Section ) 

THE INTEGUMENTARY AND SKELETAL SYSTEM 

The integumentary ( camma ) and skeletal (atthiya ) systems function 
independently of each other. The skin 1 which covers the body, and the 
bony frame (atthiya) 2 which supports it, are both organ systems, 
groups of organs that act together to perform one of the primary life 
functions. They act as protective devices for the body and together 
with the muscles they determine the shape and the symmetry of the 
body. 3 

The Skin ( Camma ) 4 

All multicellular animals are covered exeternally by a skin or 
integument. 5 The skin is one of the important organ systems and 
performs many diverse functions, according to modern Biology, “such 
as, (1) it protects the body against a variety of extermal environment, 
(2) it shields the underlying cells from mechanic injuries caused by 
pressure, friction or blows, (3) it protects the body against disease - 
producing organisms, (4) it protects the body with its water-proof 
quality from excessive loss of moisture or the excessive intacke of 
water in the case of acquatic animals, (5) it affords protection to the 
underlying cells from the harmful ultra-violet rays of the sun, (6) it 
can produce suntan by virtue of the pigment.” 6 

“The skin also functions as a thermostatically controlled radiator, 
regulating the elimination of heat from the body, ... approximately 90 

1. Tandula Veyaliyn, P. 41. “Mamsacammalevarhmi.” 

2. “Atthiyakadhine “Tandula Veyaliya, P. 41. Tinni AtthidSmassayaim”, 

Tandula Veyaliya, 16 , p. 35, p. 41. “Atthi” Ibid 6, p. 10. 

3. Atthiyakadhine siranharubamdhane marhsacammalevammi /, 

Tandula Veyaliya, p. 41 

“Atthiyathanadharie, Pae, nharubariidhannibaddhc / 
tayamamsavasachannammi, imdia’arakkhaguttami //”, 

Samvegaramga^ila, Sutra. 1860, p. 146, 

4. Tandula Veyaliya, 3, p. 7. ; Bhagavati Sutra 1.7.61. 

5. “Mariisacamihalevammi”, Tandula Veyaliya, p. 4:. 

“Bahim tu tae Vedhi athire /” Samveaaramgasala. SQtra 1860, p. 146. 
“Atthiyakadhine siianharubamdhane mamsacammalevaihmi /” 

Tandula Veyaliya, p. 41. Visuddhimagga explains that whole body is covered 
with skin like a big lute covered with damp oxhide’’ VM XL. 5!. “Tacj sakala 
sariram pariyonandhitva thito..yatha allagocamma pariyonaddhaya etc.” 

6. Biology, p. 337. 

JB 24 
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percent of the total heat passes through the skin. The evaporation of 
sweat from the surface of the skin lowers the body temperature by 
removing from the body the heat necessary to convert liquid into 
water vapour”. 7 According to Jaina Biology, the skin contains number 
of different sense - receptors ( sparsanendriyas = senses of touch) which 
are responsible for man’s ability to feel pressure (guru) temperature, 

( lapa ) and pain (asata-vedana) and to discriminate the objects 
touched - cold ( sita ) or warm ( usna ), rough ( ruksma ) and smooth 
( snigdha ), 8 etc. 

The Jainacaryas mention 9900000 9 or 8000000 10 romakopas ( hair- 
follicles ) in the skin of the body without hairs and beards, and 
35000000 11 romakopas (hair follicles) having hairs. That is to say, 
“there are specialized glands located in the skin for giving off a great 
amount of perspiration, getting rid of the necessary heat from the 
body to convert the liquid sweat into water vapour, etc. 12 

This view of Jaina Biology is supported to some extent by modern 
Biology which explains that “specialized glands are located in the 
skin. Some 2 1/2 million sweat glands occur all over the body, but are 
most numerous on the palms of the hands, the soles of the feet, in 
the arm pits and in the forehead; oils glands, too, are found all over 
the body, but are especially numerous on the face and scalp. They 
secrete film of oil to keep the hair moist and pliable and to prevent 
the skin from drying and cracking/’ 13 

Parts of the Skin : 

According to Jaina Biology, there are seven parts (or layers) of 
skin. 14 While modern Biology states that skin is composed of two 
main parts : a comparatively thin, outer layer, the epidermis, tree of 
blood vessels, and an inner, thicker layer, the dermis, packed with 


7. Ibid., p. 338. 

8. Tatra sparso’ a§tavidhah : Kaihinomrduigururlaghu sitausnah snigdho ruksma iti// 
Tattvarihadhigama Sutra. 5.23, Bha*ya, p. 356. 

9. Navanauim ca romakuvasayashassaim nivattei 99O0OCO vina kesamamsuna saha 
Kesamamsuna addhutthao romakuvakodio nivattei “35000000” Tandula Veyaliya, 

2, p. 6. 

10. Lak§anyaslti$ca hi romakupa Kalysnakaraka. 3.5 
It. Tandula Veyaliya 2. p. 6, 

12. Biology, p. 338 

13. Biology, p. 338. 

14. “Tvac eva sapta”, Kalyanakaraka, 3.4, p. 31. 
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blood vessels and nerve ending,’' 15 Visuddhimagga describes that the 
outer side is called the outer cuticle ( germinative zone of the epidermis) 
which is black, brown or yellow in colour ; “the skin itself is white 
and its whiteness becomes evident when the outer cuticle is destroyed 
by contact with the flame of a fire or the impact of a blow and 
so on.’ MG 

As to the shape of the skin, Jaina Biology states that it has 
different 17 ( nana samthana), while Visuddhimagga 18 describes that it 
is of the shape of the body in brief. But the skin covering 
phalanges ( Padarigulitaco ) is of thi shape of silk-worms cocoons, 
the skin covering metatarsal bones is that of shoes with uppers, 
the skin covering calf of fibula bone is like a palm leaf wrap¬ 
ping cooked rice) the skin covering the femur is of the shape of 
a long sack full of paddy, the skin covering the hip bone (buttock) 
has the shape of hide stretched over a plank, the skin of the belly is 
of the shape of the hide stretched over a guiver, the skin of the backs 
of the hand ( radius ) is like the shape of a razor box, or the shape 
of the comb, the covering phalanges and metatarsal bones is of 
the shape of a key box; the skin of the face resembles the shape 
of an insect’s nest full of holes and the skin of the cranium is of the 
shape of a bowel bag. 19 Buddhist description of the skin has been 
made in detail on the basis of the shapes of individual parts of the 
body which are covered by the skin. 

Mention of seven layers of skin in Jaina Biology is supported by 
by modern Biology in some respects when the latter describes that 
“the epidermis is really made up of several of different kinds of cells, 
which vary in number in different parts of the body”. 20 

“The dermis is much thicker than the epidermis and is composed 
largely of connective tissue fibers and cells' 5 . 21 

15. Biology, p. 338. 

16. Visuddhimagga VIII, 93, vide Sacitra Ayurveda, p. 67. V;svayurveda-anka , 
March, 1972. 

“Tassa upari kalasam^pitadivanna chavi nama, .Taco pan* vannat > seto 

ye va. So C’assa setabhavo aggijalabhighata-, aharana haradlhi viddhansitaya 
chaviya pakato hoti santhanato sarirasanthano va hoti /” 

17. “Nanasamthanasamthie pannatti /’\ Pannavana. 15, Samthanadaram, 

18. “Taco ti sakalasarlram vethetva thita camman.santhanato sarirasanthano 

va hoti/”, Visuddhimagga VIII. 93 

19. “Vittharota pana. Padahgulittaco Kosakaraka-Ko«asanthano sisattaco pattattha 
vikasanthano iti /”. 

20. Biology 338. 

21. Ibid. 
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The reference in Jaina Biology to the covering of the body (or 
skeleton) with skin, fat and muscles suggests that “the epidermis 
with several layers is the portion which is tanned to make leather and 
below this and connected with the underlying muscles is a layer 
composed of many fat eells and a more loosely woven network of 
fibers. 24 This part of the dermis is one of the principal depots of 
body fat. 

“This fat helps prevent excessive loss of heat and acts as cushion 
against mechanical injury. The dermis is richly supplied with blood 
and lymph vessels, nerves, sense-organs, sweat glands, oil glands and 
hair follicles. 25 . 

Outgrowths of the Skin : 

The hail 26 and nails 27 of man, the feathers 28 of birds, scales 29 of 
fish, snake, etc., claws 30 of some animals, hoofs 31 and horns 32 of other 
Vertebrates are actually derivatives of the skin. The entire skin, 
except the palms of the hands and soles of the feet, is equipped with 
lakhs of hair follicles 33 -in-pocketing of cells ( romakopas) from the inner 
layer of the epidermis. 

22. Sariivegarangasala Sutra 1860, p, 146. Bahim tu tae Ve^lhc atthire /” 
“Arthiyakadhinesiranharubariidhane mamsacammalevam mi/*’, 

Tandula Veyaliya p. 41. 

23. Biology, p. 338. 

24. Ibid. 

25. Biology, p. 338. 

26. Bhagavatl Sutra, 1.7.61 ; Tandula Veyaliya, 2, p. 6. 

27. Ibid. 

28. Tattvarihadhigama Satra II. 34 (Comm.) “Pak§inam ca lomapaksanam” ; 
“Lomapradhanah paksa yesam tc lomapaksah/” Ibid., (Tika). 

29. Matsya (fish), sarpa i snake ), etc. as mentioned in Jaina Biology, have got 
scales. 

30. Sanapphada animals have got claws, such as simha (lion), Vyaghra (tiger), etc. 
Pannavaoa Sutta I, 74. 

31. The hoofed animals have hoofs ; they are ckaksura (solidungular animals), 
e. g. horse ; dvik ? ura ( biungular animals ; e. g. cow see Pannavana Sutra, 
1. 71-72. 

32. Cows and deer have horns. 

33. It is staled in the Tandula Veyaliya (2, p. 6,) that there are 35,000,000 
romakopas ( hair follicles ) with hairs and 9900000 (hair follicles without 
hairs. “Navanauirh ca romakuvasayasahassaim nivatteti vina kesamamsuna 
saha Kesamamsuna addhutthao romakuvakodio, nivatteti /” 

Tandula Veyaliya, 2, p. 6. That is, except the palms of the hands and soles 
of the feet, the entire skin is equipped with lakhs of hair follicles-inpocketings 
of cells from the inner layer of the epidermis. 
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According to modern Biology, “these cells undergo division and 
give rise to the hair cells, just as the inner layer of the epidermis 
gives rise to the outer layers. But the hair cells die, while still in the 
follicle, and the hair visible above the surface of the skin consists of 
tightly packed masses of their remains. Hair grows from the bottom 
of the follicle, not from the tip'’. 34 

There are stated to be twenty nails including all finger nails and 
toe nails. 35 They also “develop from the inpocketings of cells from the 
inner layer of the epidermis and the growth of nails is similar to 
that of hair”. 36 ‘l 

It is suggestive from the statement in Jaina Biology that “sweat 
flows through the hair follicle” 37 that “oil and sweat glands are deri¬ 
ved from the inner layer of the epidermis by inpocketings which 
go deep into the dermis. Each hair follicle is associated with oil 
glands”. 33 

Head Hair (Kesas ) 30 : 

Head hairs are called Kesas which grow on the inner skin (reti¬ 
cular layer of the dermis) of scale of cranium. Visuddhimagga states 
that they grow on the reticular layer of the dermis of scalp of cranium 
(sisakatahapalivethanacamme jata), just as kuntha grasses grow on the 
top of ant-hill. 40 

As to location, of (hair follicle) it is the wet inner skin (dermis) 
that envelops the skull, “it is bounded on both sides by the root of 
the ears, in front by the forehead and behind by the napkin. As to deli¬ 
mitation, they are bounded below by the surface of their own roots 
which are fixed by entering to the amount of the tip of a rice grain 
into the inner skin that envelops the head.” 41 


34. Biology, p. 339. 

35. "Samkhy,! nakhanamapi vimsatih syat /”. Kalyanakgraka, 3.6, p. 31. 

36. Biology, p. 339. 

37. “Svedam Vamatyutkataromakopair /” Kalyanakaraka, 3 12 ; p. 32. 

38. Biology, p. 339. 

39. Bhagavati Sutra 1.7.61* ; Tandula Veyaliya 2, p. 6 ; p. 7 

40. VM XI 48. *Tme Kesa nama sisakatahapalivethanacamme jata ?’ “Kesatava 

Pacchato Galavata.. ~ ..Paricchinnao.. _ .. okaga / Paricchedato kesa . 

hettha attano mulatalena.. paricchina /” “Sata” 

Ibid. VIII. 83. 


41. 
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Body Hair (Loma ) 42 : 

Body hairs are called romas in Jaina Biology, they grow on the 
innee skin. Visuddhimagga also states that “the inner skin envelops 
the body ( sariravethanacamme jata) just as dabbha grasses ( Dcsmo- 
stachya bipinnava staff) grow on the square in a lonely village'’. 48 
Body hairs are not pure like heap hairs but blackish brown (Kala- 
pingala); they resemble calm roots with the tips bent down, 
they lie in the two directions, they are found on nearly every part of 
the surface of the body, but arc absent from the palms of the hand 
and sole of the feet 44 as (they) are indicated in Jaina Biology, 45 

According to modern anatomy. 46 ‘the darsal surface of distal 
phalanges, the umblicus. the glans penis, the inner surface of the 
prepuce and inner surface of labia majora and minora arc free from 
lomas (body hairs)”. 

Visuddhimagga states that hair roots are embedded in the skin 
to the extent of likha”. 47 

Nails ( Nakhas ) 48 

Nails ( nakhas ), as mentioned in Jaina Biology, are anatomically 
speaking, appendages of the skin (stratum corneum of epidermis) and 
composed of clear homy cells of the epidsrmis. 49 In support of this 
contention, Visoddhimagga states that nails grow on the tips of the 
fingers and toes (dorsal surface of the terminal phalanges) just as 
children play a game by piercing madhuka fruit ( Bassia, latifolia) 
kernel with sticks, 50 


42. Bhagavati Sutra 1.7.61. Tandula Veyaliya 2, p. 6; p. 7. 

43. VM. XI 49. “Loma sariravethanacamme jata Tatha, yatha sunnagamattham 
jatesu dabbatinakesu../“, 

44. VM. VIII 93. ‘Tattha loma tava . Kalapingala .. hatthapadatalani ca yebhny- 
ycna avasesastriravethnacamme jata etc. ° 

45. Tandula Veyaliya, 2, p. 6. 

46. Gray‘s Anatomy, p. 1347. 

47. VM. Vlil 90. “Pariccdedato sai.ravethana camme likhamattan pavisitva patitihi- 
tena, etc,’ 4 

48. Bhagavati Satra 1 . 7.61 ; Tandula Veyaliya, 2, p. 6 ; 3. p. 7. 

49. Anatomy and Physiology, pp. 674. 676. Dey. 

50. VM. XI, 50. “Nakha angulinan aggesu jata. Tattha, yatha, Kumarakesu dan- 
dakeh madhukatthike vijjhitva kilantesu na dandaka jananti /” 
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The Skeleton (Atthiya ), 51 

The first and most obvious function of the skeleton is to give 
support and shape to the body. In order that an animal may rise olf 
the ground, some hard, durable substance is needed to maintain the soft 
tissues against the pull of gravity and act as a firm base for the 
attachment of muscles. These requirements are met by the bones. 52 

The skeleton also protects 53 the delicate underlying organs, such 
as, the brain (matthu), lungs ( phopphasaphephasa ), 54 etc. from injury. 
The marrow tissue (atthimimja ) 55 within the cavity of the bones 
“performs"’, according to modern Biology, the special tasks of manu¬ 
facturing all red corpuscles and same kinds of white ones. 56 

The Skeleton ( Atthiya ). 57 

According to Jaina Biology, the human skeleton system consists 
of three hundred pieces of bones 58 and one hundred and sixty 
joints. 59 It is not composed solely of bones ; but its connective 
tissue fibers ( marnsapesis ) 60 and tendons ( mariisarajju) 61 are important 
in helping to maintain body form by holding the organs to¬ 
gether. Two specialized kinds of connective tissue libers, ligaments 62 
and tendons 63 ( Kamdara ) ( mariisarajju ) attach bones to bones and 

muscles to bones, respectively, thereby playing an indispensable role 
in locomotion. 

Types of Skeletones : 

The skeleton of an animal may be located on the outside of the 
body (an exoskcleton ) or inside the body (an endoskeleton). The hard 

5j. TandulaVeyaliya p. 41. ••Atthiyakadhina” 

52. “Atthiyanthinadarie, pae nharubandhannibaddhc / tayamamsavasachannamrni, 
imdia / arakkhaguttami” Sariivcgaramgasala, Sutra, 1860, p. 146. 
“Atthiyakadhine siranharubariidlume maihsacammalcvamriii /” 

Tandula Veyaliya, p. 41, 

53. Samvcgarariigasala, Sutra 1860 p. 146 

54. Tandula Veyaliya P, p. 38 

55. Ibid 6, p. 10 

56. Biology, p. 339. 

57. Tandula Veyaliya, p. 41. 

1 Atthiyakadhine’’. “Atthiya is a term for both a single bone and a frame work 
of bones. Sec, Visuddhimagga VI. 10. 

58. “Tinni atthidamasayaim” Tandula Veyaliya, 16, p. 36. 

59. Satthi samdhis«,yariT, Ibid. ; Kalyanakaraka mention 300 Joints, 3.2. 

60. Tandula Veyaliya, 2, p. 6., 16, p. 36. 

61. Kalyanakaraka, 3.4, p. 31. 

62. “Kandara (?)” Kalyanakaraka, 3.3. 

63. Maihsarajjam, Ibid. 3.4 
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shells of Sarikha (conchifera ), Suktika (pearl mussel) and Sambuka 
(Helix ), 64 etc. arc examples of exoskcleton. Man and all the other 
five-sensed vertebrates characteristically have endoskeleton . 65 As men¬ 
tioned, the human skeleton consists of three hundred bones . 66 There 
is a divergence of views among the Indian sciences of Biology on the 
total number of bones of the human body. Caraka 67 mentions three 
hundred and sixty bones including teeth and their alveolii, Susruta 68 
enumerates three hundred bones like Jaina Biology. Visuddhimagga 69 
shares this view in this matter, while Vagbhat 70 supports Caraka in his 
contention. But modern Biology 71 states that the human skeleton con¬ 
sists of approximately two hundred or two hundred and six 72 bones. 
“The exact number varies at different periods of life, as some of the 
bones which at first are distinct gradually become fused 73 ’’. Most of 
the bones are hollow and contain the bone marraw (atthimimja ). 74 

Parts of the Skeleton : 

The five-sensed Vertebrate human skeleton as found in Jaina Biology 
may be divided into the axial skeleton (the bones and cartilages in the 
middle or axis of the body ), 75 and the appendicular skeleton (the bones 
and cartilages of limbs ). 76 The axial skeleton includes the skull 
( siram ), 77 backbone ( pitthakaramda ), 78 ribs ( pamsaliyaruvakaramda ) 79 
and breast bone (sternum = Kadaha ). 80 


64. Tattvarthadhigama Satra, II, 24. 

65. Tandula Veyaliya, 16, p. 3 5; p. 41 ( Atthiyakadbine), 

66. “Tinni” atthidarcusayaim", Tandula Veyaliya, 16, p. 35. 

67. Carakasariihita IV. 7.6 

68. Susruta Samhitta III. 5.50. “Evamasthnam trini £atani pQryante/” 

69. Visuaddhimagga VI. 89 “atirckatisata auhikasamamussayan" 

70. A. H. II. 3 16. 

71. Biology, p. 339. 

72. Vide Sacitra Ayurveda, p. 69, March, 1972. 

73. Biology, p. 339. 

74. Bhagavati Sutra 1.7.61. ; Tandula Veyaliya., p. 3, p. 7; 6, p. 10. 

“atthitathimimjakesa.etc., 

75. Tandula Veyaliya, 16, p. 35. 

76. Ibid 17, p. 38 ; p. 41. 

77. Tandula Veyaliya 16, p. 35. 

“Caukavalam siram" “Caturbhi kapalaih-asthikhanclarapaih siro bhavati (Comm.) 
Ibid. 

78. Attharassa ya pitthakaramdakya -prsthi Vamsasya sandhayo granthirtipa bhavabts 
yatha variisasya parvani, tesu (comm). 

79. “Barasa pamsaliya karamda” Ibid. 

Sarire dvadasa ( Pamsulkaripah Karandakahvamsaka bhavati (comm). 

SO. Chappamsuttie Ibid 16. See its comm, kadahe. 
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The skull ( siram) 81 is made up of a number of bones fused together ; 
the cranium or bony case (siroghadi) immediately around the brain 
( Matthu ), 82 and the bones of the face ( mukham ) 83 . 

The backbone ( Pitthakaramda ) including griva (neck ) 85 is made 
of separate vertebrae 86 in different points along the spine. Different 
vertebrae (Karamdaga ) 87 have different projections for the attachment 
of ribs ( paihsaliya ) and for articulating (joining) 88 with neighbouring 
vertebrae. 

The rib basket 89 is composed of a series of flat bones which sup¬ 
port the chest wall and keep it from collapsing “as the diaphragm 
contracts”. 90 The ribs are attached dorsally to the vertebrae, each pair 
of ribs being attached to a separate vertebra 91 of the twelve pairs 92 
of ribs in man, the ( first ) six are attached ventrally to the breast 
bone, 93 the rest are attached indirectly by cartilages without having 
attachments to the breast bone. 94 

The bones of the appendages or arms (bahu) 95 and legs ( urujangha ) 96 

81 . “Caukavalam siram”, Tandula Veyaliyam 16, p. 35. 

“Cauturbhih kapalaih-asthikhandarupaih siro bhavanti ? Ibid., Comm., p. 36, 
“sariram slsaghadi”. Tandula Veyaliya 17, p. 38. 

82. Imam ca sariram slsaghadi “Matthu”. 

Ibid “Sirsa ghativa mastakahaddam-medasca-asthikrt etc. (comm.) Ibid ; p. 3S 

83. Tandula Veyaliya p. 40 

84. Tandula Veyaliya 16, p. 35. 

85. Griva consists of 7 Vertebrae, having the length of 4 fingers. According to 
Tandula Veyaliya, there are 16 bones of neck - solasa givatthiya muneyavva”, 
Ibid, p. 41. 

86 . Attharasa ya pittthkaramdaga-Ibid 16, p. 35, 

87. “Barasa pamsahya”, - Ibid. 

b’8. “anupuvvenam karariida” attharassa ya pitthakararndnsarndhio”, Ibid 

89. Barasa pamsaliya karamda chappaihsulie Kadahe bihatthiya Kucchi Ibid. 

90. Biology, p. 340. 

91. Samdhiyo anupuvvenam artharassa ya pitthakaramdagasamdhio-herc barasa pam¬ 
saliya karamda chappamsulie kadahe. Tandula Veyaliya. 16 

92. ‘ Barasa Pamsaliya, Ibid. 

93. “Chappamsulie kadahe”. Ibid. 

94. “Barasa Pamsaliya Karamda”, Ibid. 

95. “Amsalagabahulaga amguli” Tandula Veyaliya, 17. p. 38. 

96. “Urujanujamghapaya‘\ Ibid. 

JB-25 



194 Jaina Biology 

and the girdles 97 ( kadi) which attach them to the rest of the body, 
make up the appendicular skeleton. 

The pelvic girdle 98 consists of three fused hip bones, and the 
pectoral gridle" consists of the two collar bones, or clavicles, and two 
shoulder blades (amsalaga) or scapulas. The pelvic girdle is securely 
fused to the vertebral column 100 whereas the pectoral girdle is loosely 
and flexibly attached to it by means of muscles. 

The appendages of man are comparatively primitive, terminating 
in five digits-the fingers 101 and toes. 102 

The bones of the arm 103 are the humerus of the upper arm, the 
radius and ulna of the lower arm, the eight tiny carpals of the wrist, 
the five slender metacarpals of the palm, and the fourteen phalanges, 
or finger bones 104 two in the thumb 105 and three in each finger. The 
leg bones are the femur in the thigh, the tibia and fibula in the 
shank, 107 the seven tarsals in the ankle, the five metatarsals across 
the instep and the fourteen phalanges in the toes. The great 

toe has only two phalanges, every other toe having three. The 

patella or knee cap 108 is a separate bone of the leg ; there is no 

counterpart for it in the arm I08 a. 

The Joints ( Sandhi ) : 

The joint (sandhi) 109 is the point of junction between two bones, 
such as, those between the bones of the skull (sirarn), 110 the 


97. “Kadi”, Tandula Veyaliya, p. 41. *Amsalagabahulaga. samdhi samghaya- 

samdhiyaminam” Ibid, 17 ; “Urujanusamghapayasamdhiyam/” Ibid, 17. 
“Jamuhatthiyasu oru pairthiya tatthiya KadipitthI/” Ibid p. 41 

98. “KadipitthI / Kadiyatthivedhiyaim attharasa pittiahln Tariidula-Veyaliya, p. 41. 

99. “Amsalaga-amsayoh-skandhayoh, etc.” Ibid <Comm.). p. 39. 

100. Tatthiya KadipitthI Kadiyatthivedhiyaim atthiirasa pifthiatthini”, Ibid, p. 41. 

101 . “Amguli-aiiiguttha”, Tandula Veyaliya 17, p. 38. 

“Pitthakaramdaga”, Ibid., p. 16. p. 35. 

102. Ibid, l\ p. 38. 

103. Biology, p. 341 

104. “Bahulaga-anguli”, etc. Ibid., 17, p. 38. 

105. “Amgutthega” Ibid. 

106. “Urn”, “Jamghatthiyasu uru paitthiyg,”, Ibid., p. 41. 

107. *‘Jamgha”, Ibid, p. 4i 

108. Janu, Ibid, 17. p. 38. 
lO^a Biology, p. 341 

109. “Satthi samdhisayam”, Tandula Veyaliya, 16, p. 35; Ibid. 17, p. 38. 

110 . “Caukavalam siram,” Ibid. 16, p. 35 ; Sisaghadi, Ibid, p. 38. 

; “A§thikhandarupaih siro bhavati”. Ibid, (comm.) p. 36. 
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articulation of the humerus to the scapula 111 or the femur 112 to the hip 
bone, 112 a etc. 

As pointed out, according to Jaina Biology, there are stated to be 
one hundred sixty joints (sandhis). 114 Visuddhimagga mentions one 
hundred and eighty joints, while Susruta 115 refers to two hundred and 
ten joints. Jaina Biology speaks of some major joints like Visuddhi¬ 
magga, 116 such as, shoulder joints, 117 arm-joints, 118 and nail joints, 119 etc. 

Types of Locomotion : 

The Jaina classification of animals into egakhura ( Solidungular ), 
dukhura (Biungular), GancUpada, ( Multiungular) and Sanapphada: 
(animals having toes with nails, such as, lions, tigers, etc.) 120 reveals 
that animals differ as to the part of the foot they put on the ground 
in walking and running. Man walks flat on the palm of the foot 
“a type of locomotion adapted by bear also. 121 It may be called 
“Plantigrade.” 122 Some animals, such as, dogs (Sunaga) and cats 
(Vidala), i.e. Sanapphada, have became adapted to running on their 
digits, “a type of locomotion called digitigrade.” 124 Some animals, 
such as, horses and deer (assa and miya ), 125 i. e. hoofed animals 
egakhura and dukhura, walk and run upon the tips of one or 
two digits of each limb, “a type of locomotion called “unguli- 
grade.” 126 

111. Amsalagabahulaga ..•sanidhisazxi8hsyasaiiidbiyaKniQam , % Ibid,, 17, p. 38. 

112. “Uru.sarnghayasamdhiyaminam”, Ibid., Jamghatthi orupaitthiya ... 

112a “Tatthiya KadipitthI” Ibid., p. 41. 

113. Ibid., 16, p. 35 ; “Imammi sarirc satthi samdhisayam”. 

114. VM. VI. 45. 

115. Susruta III. 5.6. 

116. VM. VI. 45 mentions 14 major joints - shoulder joints 2, elbow joints-2, wrist 
joints-2, hip-joints, 2, Knee-joints two, ankle joints - 2, Crancovertebral joint-1 
sacro-illiac joint 1. 

117. “Aiiisalaga bahulaga ariiguliamguuhagannhasaihdhisamghayasamdhiyaminam /” 
Tandula Veyaliya, i7, p. 3S. 

120. Pannavana, 1.70 

121. Biology, p. 343 

122. Ibid. p. 343 

123. Pannavana, 1-70, 74. 

124. Biology, p. 343 

125. Pannavana, 1. 71-72. 

126. Biology, p. 343 
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Besides one hundred sixty joints, Jaina Biology mentions six 
Samnahanas ( Samghayana) (firm joints or firmness of joints ) viz. (1) 
Vajra - rsabha -Naraca- Samhanana, (2) Rsabhanaraca - samhanana (3) 
Naraca Samhanana, (4) Ardhanaraca - Sariihanana, (5) Kilikasamhanana 
and (6) Sevarta (or chedaprstha) Samhanana. 127 

The first one is an excellent joining of the gross body. The two 
bones are hooked into each other; through the joining a tack (vajra) 
in hammered and the whole is surrounded by a bandage. The second 
is not so firm a joining as the preceding one, because the bandage is 
missing. The fourth one is a joining which is on the one side like 
the preceding one, whilst on the other the bones are simply pressed 
together and nailed. The fifth one is a weak joining by which the 
bones are merely pressed together and nailed. The sixth one is quite 
a weak joining, by which the ends of the bones only touch one 
another. 128 


127 . Vide LokaprakaSa, 3-399, p. 132. 

“Vajjarisahanarayam padhamam biyam ca rishanarayam Narayamaddhanaraya- 
klliya tahaya chevattham/” ; Karmagrantha I. 38-'^. 

128. Lokaprakasa I. 3, 400-405. 

“Sa mghayanamatthinicayo, tarii chaddha vajjarisahanarayam 
Tahaya risahanarayam, narayam addhanarayam (38) 

Klliya chevattham iha risaho. pattolya vajjam 

Ubhao makkadabamdhao, narayam imamuralamge //” (39) Karmagrantha 1. 



( Sixth Section) 

THE MUSCULAR SYSTEM 


In man ( manusya ) and most animals the ability to move depends 
upon a group of specialized, contractile cells, the muscle fibers. Man 
and most five-sensed vetebrates are quite muscular animals. Almost 
half of the mass of the human body consists of muscle tissues 
( marhsapesi ). ! According to Jaina Biology, there are stated to be five 
hundred muscle-tissues or ( blocks of muscle ) of man, four hundred 
and seventy of woman, and four hundred and eighty of enuch ( neuter 
belonging to the third sex ) 1 2 . 

Visudhimagga mentions nine hundred muscles in the human body 3 
which plaster over the frame work of bones like a well plastered with 
thick clay, 4 while the Susruta 5 refers to five hundred muscles like Jaina 
Biology. Visuddhimagga further states “muscle lies in both directions 
( origin and insertion ) and it is plastered over the three hundred and 
odd bones and is bounded below by its surface which is fixed on to 
the collection of bones above by the skin all round each by each other. 6 

According to this work, the shape of the muscles of the calves 
( fibulae ) is like that of cooked rice in a palm-leaf bag, that of the 
muscle of femur ( quadriceps femoirs) is like that of a rolling pin 
(nisadaota), that of the muscle of the buttock (gluteus maximus) 
is like that of the end of an even, that of the muscles of the back 
(trapezius and Latissimus dorsi) is like the shape of slab of palm sugar, 
that of the muscle between each two ribs ( Serratus anterior or lnter- 
costalis Internus) like that of clay mortar squeezed thin in a flattened 
opening, that of the muscle of the breast ( Pectoralis major) is like that 
of a lump of a clay made into ball and flung down, and that of the 

1. Tandula Veyaliya. 2, p. 6 ; 16, p. 36. ; Kalyanakaraka, 3.2, p. 30. 

“Pafica pesisayaim purisassa,.etc.” 

2. “Pafica pesisayaim purisassa tisunaim 

itthiyae visunaim pamdagassa /” 116), Tandula Veyaliya 16, p. 35. 

3. VM. XI 53 ( navapesi-satappabhedena marhsena litto ti ) 

4. Ibid. ( yatha mahamuttikalittaya bhitt ya na bhitti, janati ). 

5. Susruta III, 5.6, “Pafica pesisatani /”. 

6. VM. VIII. 97, 98, vide sac<tra Ayurveda, p. 68. March, W72. 

“Mamsarii ti nava maihsapesisatani.. .>97/’ V.M. 

; DiSito dvisu jatarii lokasato sadhikani tini atthisatani anulimpitva thitarii 
paricchedato hettha atthisanghate patitthitatalena, upari tacena...etc. (98) VM. 
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muscle of arm bone ( Biceps and triceps branhii) is like the shape of 
a large skinned rat and twice the size. 7 

Mention of 500 muscles of man, 470 muscles of woman and 480 
muscles of the neuter in Jaina Biology suggests that in the Vertebrates 
three types of muscles have evolved to perform various kinds of move¬ 
ments. (1) skeletal muscle, which is attached to and moves the bones 
of the skeleton, (2) cardiac muscle which enables the heart ( hiyaya ) to 
move and moves the blood through the circulatory system (sira, dha- 
mam and srota) and (3) smooth muscle, which makes up the walls of 
the digestive tract and certain other internal organs, and moves material 
through the internal hollow organs. 

The Muscles of Lower Animals. 

The muscles of all animals from the flat worm to man are similar 
in that they are all made of long cylindrical or spindle-shaped fibers 
“which are contractible because of the protein chains.” 8 Most of the 
invertebrates (two to four-sensed animals) have only smooth muscle; 
whereas arthropods (gandupada=knotty-legged and Nandyavarta=spiders, 
Arthropoda, etc. ) have only striated muscle. 


7. Ibid. (97) 

“Santthanato jafighapinclikamaihsam talapannaputabhattasantbanam Orumaiiisam 
nisadapotasaihthflnam / Anisadamariisaih - uddhanakotisanthanam / pitthimamsarii 
talagulapatalasaihthanampasakadvayamamsaih kotthaiikaya kucchiydm tanumat- 
tikalepasanthanaiiitibanamaihsam vatjevtva avakkhittmattikapindasamthianam . 
pakatam hoti” (97). 

‘‘Disato dvisu disasu jatam. Okasato sadhikani t ini atthisatani anulimpitva 
thitam . etc.”. Ibid, 93. 

8 . Biology, p. 350. 



( Seventh Section ) 

THE NERVOUS SYS I EM 

The nervous system is a complex co-ordinating device to keep 
the various parts of anything as complicated as the human body 
functioning. It integrates the activities of all the parts of the body. 
The nervous system ( nahru ) l is composed of brain ( matthu ), 2 spinal 
cord ( pitthakaramda ? ) 3 and nerve trunks ( aneganharu ), 4 it connects 
receptors (eyes, ears, nose, tongue and skin) with effectors (muscles 
and glands) and conducts impulses from the one to the other. The 
two mains functions are conduction and integration. 

According to Jain Biology, there are stated to be nine hundred 
nharus (nerves), 5 6 sixteen ligaments ( kamdasas ? ) G to bind two pieces 
of bones at the joints, two tendons for every muscle (dve mamsarajju) 7 
to attach itself to pieces of bones with the two tappered ends. 

Visuddhimagga explains that the “ligaments are found in the an¬ 
terior of the body binding the bones together as withies and sticks are 
bound together with creepers”. 8 

A like Jaina Biology both Visuddhimagga 8 a and the Susruta 9 samhita 
mention nine hundred nerves (navasnayusatani). 

The Nerve Impulse : 

The study of the nature of the nerve impulse in Jaina Biology is 
fraught with difficulties because nothing visible occurs when an impulse 
passes along a nerve. But its reference to the process of sense- 
perception that “the ear hears the touched and entered sounds, the 

1. Tandula Veyaliya 16, p. 35. 

2. Ibid, 17. p. 38. 

3. Ibid 16 , p. 36. 

4. Ibid, 17, p. 38. 

5. “Nava nharusayaim” Tandula Veyaliya 16, “snayunam asthibandhanasiranarii 
navaSatani,” (Ibid., comm.), p. 37. 

6 . Kalyanakaraka 3.3., p. 30. “Sodasa Kamdarani”, Ibid 3.4, p. 31. 

7. “Dve mamsarajju”. Ibid, 3.4, p. 31. 

8 . Visuddhimagga XI 54 

‘‘Nhara sarirabbhantare atthiniabandh.mana thita, tatthayatha valllhi-vinaddhesu 
ku<Jd&darusu, etc.” Sacitra Ayurved, p. 68 , March l s 72. 

8 a Visuddhimagga VIII 99. ( Nharu ti nava nhsru-satani ) 

9. “Susruta III. 5.6. “Nava snayusatani”, p. 479. 
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eye sees the non-touched and non-entered sense-objects, the nose smells 
the touched and entered smells, the tongue tastes the touched and 
entered objects in the mouth and the skin experiences the touches 
of the touched and entered objects”, 10 suggests that the nerve 
system, composed of brain, spinal cord and nerve trunks, connects 
receptors, (muscles and glands) and conducts the impluses from 
one to the other in such a way that when a given receptor is stimulated 
the proper effector responds appropriately. That is to say, in the 
words of modern Biology” the impulses transmitted by all types of 
neurons-motor, sensory and connector - are essentially alike. The fact 
that one impulse results in sensation of sight, another in a sensation 
of sound, and another in muscle contraction, and another in glandular 
secretion, is due entirely to the nature of the structures to which the 
impulses themselves”. * 11 

The Central Nervous Systems : 

The nine hundred nerve cords 12 that make up the nervous system 
in Jaina Biology may be divided into two main parts : those belonging 
t i the central nervous system which make up the bring (matthu) 13 
and spinal cord ( pitthakaramda ? ) 14 and those belonging to the peri¬ 
pheral nervous system, which make up the cranial and spinal nerves. 15 

I he Spinal Cord (Pitthakaramda ?) 16 

It is the tubular spinal cord, surrounded and protected by the' neural 
arches of the vertebrae, it has two important functions: “to transmit 
impulses to and from the brain and to act as a reflex centre”, 17 accor¬ 
ding to modern Biology. 

10. Bhagavatl Sutra, 2.4.99. 

“Prajnapana Sutra Indriyapada, Putthadaram,15. 1-194-195 
“Putthaim saddaiiii suneti... .. 

Pavtiihaim saddaim suneti taha pavitthanivi”. 

Pannavana, puttadaram 15. 194-195 

11. Biology, p. 356. 

12. Tandula Veyaliya, 16, p. 35. 

13. Ibid 1\ p. 38. 

!4. Ibid 16, p. 36. 

15. “Etto nadiddiiram, nadi ca tiha bhanamti tavviuno / paddhama ida para piiiigala 
ya taiya Misumana ya (3123)”, Samvega Ramgasala. p. 243. edited by Shah 
“Ida ca pingala Caiva susumna ceti nddikah /” 

6i, Yogasastra, Hemacandra, p. 347. 

16. Tandula Veyaliya, 16, p. 35. 

17. Biology, p. 36C. 
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The Brain (Matthu) 18 

It is the enlarged, anterior end of the spinal cord. “In man the 
enlargement is so great that much of the resemblance to the spinal cord 
is obscured, but in the lower animals the relationship of brain to cord 
is clear/’ 19 The brain contains brain matter (matthu lumga). 20 The detailed 
anatomy of the brain which is exceedingly complex is not given in 
Jaina Biology. According to modern Biology, there arc six main regions, 
medulla, pons, cerebellum, midbrain, thalamus and cerebrum.” 21 

The Peripheral Nervous System 

The paired cranial (siranharu) 22 and spinal nerves, emerging from 
the brain and spinal cord and conducting with every receptor and 
deffector in the body make up the peripheral nervous system. ( Ida, 
pingala, susuittna ) 23 

Cranial Nerves (Siranharu) 24 

Cranial nerves originate in different parts of the brain (matthu) 
and innervate primarily the sense-organs, muscles and glands of the 
head. It appears from the reference to the sense-perceptions caused 
by the nerve impulse through the activities of the five sense-organs 
(eye, ear, nose, touguc and skin) 25 that some of the 900 nerves act as 
cranial nerves so that they innervate primarily the sense-organs of eye, 
ear, nose, tongue and skin muscles and glands of the head. As a result 
one impulse results in a sensation of sight, another in a sensation of sound, 
another in a sensation of smell, another in a sensation of taste, another 
in a sensation of touch, another in muscle contraction of the head 38 
and so on-all due entirely to the nature of the structures to which the 
impulses travel, as suggested by the different structures of the five 
sense-organs and their modes of function. 20 

18. Tandula Veyaliya, 1 \ p. 38. 

19. Biology, p. 36). 

20. Tandula Veyaliya, 17, p. 38. 

21. Biology, p. 361. 

22. Tandula Veyaliya, p, 41. 

22a Samvegaramgasala 3123 ; YogasaStra 61, Hcmacindra, 

23. Biology, p. 366. 

24. Tandula Veyaliya, p. 41. 

25. Prajiiapana Sutra, Indriyapada Putthadara, \5, 1. 194.5. 

26. Ibid. 
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Accord,ng to modern Biology, ‘-twelve pairs of nerves originate in 
different parts of the brain and innervate primarily the sense-organs 
muscles and glands of the head. The same twelve pairs, innervating 
stm.Iar structures, are found in all the higher vertebrates-reptiles, birds 
and mammals, fish and amphibia have only the first ten. Like all 
nerves these are composed of neurons, some have only sensory neurons 
some are composed almost completely of motor neurons and others 
are made up ol both sensory and motor neurons.” 27 

As explained in the Susruta, the cranial nerves are as follows : 
"(I) Four pairs of sensory nerves earning sensory impulses from the 
sense organs to the heart, viz. the optic, auditory, olfactory and 
gustatory nerves, 23 and (2) six pairs of motor or mixed nerves, e g 
three pairs of motor nerves for the eye (Mo.ores oculorum. Pathetic 
and Abducentes) working on the levator palpebrae and other muscles 
ol the orbit ; one pa.r of motor nerves for articulation (the Hypoglos- 
s al) ; one pair of motor nerves for the larynx the pheumogastric)/and 
another pair connecied with mammae and ( in the case of the male) 
the seminal duct”. 23 ‘ Other motor or sensori-motor implusesare carried 
by some of these cranial nerves, viz. those which produce sighs and sobs 
yawning, laughter, and hunger. Evidently some of the functions of the 
pneumogastric and the spinal accessory nerves are intended, as also 
phrenic and other nerves of the servical plexus”. 

Spinal Nerves : 


All spinal nerves are mixed nerves, having motor and sensory 
components in roughly equal amounts, as they are suggested by the 
re erence in Jama Biology to Ida, Susumna and Pingala nadis 3 ° along 
the spinal cord. The Susumna is t he cenrral cord in the vertebral column, 

26a Pannavand 15, Indriyapada, Samthanadgrarh Putthadgram and Pavitthadaram, etc. 

27. Biology, p. 366. 

28 . Crddhyagalisabflaiuparasagandhaprasvasochvasavijrmbhitaksuddhasilakathitarudi- 

tadinvi s e ? an abhivahautah £ariram dhsrayanti ts stu hrdayamabhipratipanngs- 
tndha Jsyante tastrirfisat tgsgntu vgtapittakapha$onitarasgn dve dve vahatastg- 
daja I s'*bdaruparasagandhgn astabhirgrhnite dvgbhygm bhasate , dvgbhygm 
ghosam.. karoti/dvgbhyam svapiti/dvgbhygm pratibudhyate/dve ca aSruvghinyau / 
dve stanasaih$rite / te eva Aukram karasya stangbhyaih abhivahatah //” 

Here Dhamanis act as nerves. Susruta, d'arirastbana. Chap. IX. 

29. The Positive Science of the Ancient Hindus, p. 218. 

30. ‘Etto ngdiddgrarh, nadi ca tihg bhanariiti tavviuno. 

Padhama ida para pimgala y » taiya 

Snsumana ya (3123)”, Samvcga RariiSasgla, p. 243 “see Yogasastia of Hemscandr* 
•Ida ca pingalg caiva susumna ecto ngdikah .( 61 ) 




The Organisation of the Human Body 


203 


i.e. it is in the central channel of the spinal cord. The two chains of the 
sympathetic ganglia on the left and the right are named Ida and Pingala 
respectively 31 . Ida, the left sympathetic chain, lies stretching from under 
the left nostril to below the left kidney, in the form of a bent bow, 
while the pingala is the corresponding chain on the right. 32 

According to Sangna-ratnakara, 33 "of the seven hundred nerve- 
cords ol the sympathetic-spinal system the following fourteen are 
most important, viz. (I) Susumna, in the central channal cord. 

“Vamavaha ailla, dahinapanvahini bhave biya 

Taiya puna ubhayavaha. (3124)”, Saihvcga Raii,$asala ; p. 243 

“Vamaga ida nadi sa^inah sthanarfi daksina.-a pingala nsma raveh sthanam 
madhyamaga susumna nama sivasthanam (61;” 

Vogasastra, Hemacandra ; p, 347 

32. Ibid. 

33. Sangitratniikara, Svaradhygya, Pindotapattiprakaranam Slokas 151-163. 

‘ Iasea bhuritaraStasu mukhyah proktascaturda^a / Susumneda pingala ca kuhura- 
tlia sarasvati (15 i) 

Gandhari hastijihva ca varuni ca ya*asvini / Visvodara sahkhini ca tatah pusa 
payasvini (152). 

Alambuseti tatradyastisro mukhyatama matah / Susumna tisrsu srestha vaisna?! 
muktimargaga (153). 

Kamdamadhye sthita tasys ida savyc ‘atha daksinc / Pihgaledapihgalayoscaratas 
candrabhaskarau (154). 

Kramatkalagaterhctu susumna kalasosini / Sarasvati kuhuscaste susumnayastu 
parsvayoh (155). 

Idayah Prsthapurvasthe gandharihastijihvike / Kramatpusayasasvinyau pingal,:- 
prstha purvayoh »156). 

Visvodara madhyadese syatkuhuhastijihvayoh / Madhye kuhuyasasvinyorvarunl 
samsthita mata ( 1 57). 

Pusasrasvatlmadhyamadhyamadhisetc payasvini / Garhdharikasarusvatyormadhyc 
vasati saukhinl (158). 

Alambusa karhdarhadhye tatredapihgale kraniat / Savyadak§inanas’antam Kuhura- 
mehanam purah M59). 

Sar isvatyurdhvamajihvam gamdharya prsthatah sthita / Avamanetramasavyapa- 
dangustham tu samsthita 1160). 

Hastijihva sarvaga tu varunyatha y.»sasvinl / Asamgusthaddaksinahgadhristha 
dcr.e visvoddra’akhilam (161). 

S.mkhini savyaakarnantam pusa tva yamyanitr.stah / Payasvini the vitata 
daksiniisravanavadhi (162). 

Alamvusa payuemuiamava.>tabhya vyavasthita. 

Evamvidhc tu dehc’ asminmalasarhcayasarhvrte “163”. 

Samglta-ratnakara 151-163 pp. 59-61. Sarahgadcva. 
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(2) Ida, the left sympathetic chain stretching from under the left 
nostril to below the left kindey, in the form of a bent bow. (3) Pingala, 
the corresponding chain on the right, (4) Kuhu, the pudic nerve of the 
sacral plexus, to the left of the spinal cord, (5) Gandhari, to the back 
of the left sympathetic chain, supposed to stretch from below the 
corner of the left eye to the left leg, (6) Hastijihva to the front of 
the left sympathetic chain, stretching from below the correr of 
the left eye to the great toe of the left foot. (7) Sarasvati to the right 
of Susumna, stretching up to the tongue (the hypo-glossal nerves of 

the cervical plexus), (8) Pusa, to the back of the right sympathetic 

chain, stretching from below the corner of the right eye to the 

abdomen (a connected chain of cervical and lumber nerves). (9) 

Payasvini, between Pusa and Sarasvati, auricular branch of the cervical 
plexus on the right, (10) Saiikhini, between Gandhari and Sarasvati, 
auricular branch of the cervical plexus on the left, (11) Jasasvini, to the 
front of the right sympathetic chain, stretching from the right thumb to 
the right leg (the radial nerve of the brachial plexus continued on to 
certain branches of the great sciatic), (12) Varana, the nerves of the sacral 
plexus, between Kuhu and Jasasvini ramifying over the lower trunk 
and limbs, (13) Visvodara, the nerves of the lumber plexus, between 
Kuhu and Hastijihva, ramifying over the lower trunk and limbs, and 
(14) Alambusa, the coccygeal, nerves proceeding from the sacral verte¬ 
brae to the urinogenitary organs”. 34 

Modern Biology explains that “All the spinal nerves arc mixed 
nerves, having motor and sensory components in roughly equal amounts. 
In man they originate from the spinal cord in thirty one symmetrical 
pairs, each of which innervates the receptors and effectors of one 
region of the body. Each nerve emerges from the spinal cord as two 
strands or root which unite shortly to form the spinal nerve. All the 
sensory neurons enter the cord through \he dorsal root and all motor 
fibers leave the cord through the ventral root. 

The size of each nerve is related to the size of the body area it 

innervates, the largest in man is one of the parts supplying the legs. 

Each spinal nerve, shortly beyond the junction of the dorsal and 
ventral root, divides into three branches : the dorsal branch, serving 
the skin and muscles of the back; the ventral branch, serving the 

skin and muscles of the sides and belly ; and the autonomic branch, 

serving the viscera”. 35 

34. The Tositive Sciences of the Ancient Hindus, p. 228 see Sangita ratnakara, 

Svaradhyaya, Piiidotpattiprakaranam-s’lokas 151 - 16*, pp. 59-61. 

35| Biology, pp. 366-7. 
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The autonomic nervous system 30 consists of a special set of 
peripheral nerves which innervate the heart, lungs, digestive tract and 
other internal organs. This system in turn is composed of two parts, 
(1) the sympathetic and (2) parasympathetic nerves. The autonomic 
system contains only motor nerves, and is distinguished from the rest 
of the nervous system by several features. The sympathetic system 3 ' 
consists of neive-fibers whose bodies are located in the lateral por¬ 
tions of the gray matter of the spinal cord. The parasympathetic 
system 38 consists of fibers originating in the brain and emerging via 
the third, seventh, ninth and especially the tenth or vagus nerves, and 
of fibers originating in the pelvic region of the spinal cord and 
emerging by way of the spinal nerves in that region”. 39 


36. Ibid. p. 369 

37. Ibid. 

38. Ibid. 

39. Ibid 



(Eight Section) 


THE SENSE-ORGANS (INDRIYAS) 1 

The body of two-sensed animals-krmis (worms), Kuksikrmis 
(amoeba) and other single-celled animals is sensitive to touch and 

taste (sparsaand rasa )2 as evidenced by the fact that it will move away 
from bright lights, etc. But on a higher, more complex level of 
extstence, where the activities of searching for food, attracting a mate, 

etc., c.g. ol five sensed animals, are correspondingly more complex and 

tazardous, the animal needs specialized cells sensitive to one or a few 
types of stimuli, to help him in his struggle for lifc.3 As found in 
Jama Biology, such receptors ( sen.e-organs ) in the evolutionary process 
have been developed, they are called indriyas (sense-organs ).< The 
receptors in these organs are remarkably sensitive to the appropriate 
stimulus; the eye (caksu) is stimulad by an extremely faint beam of 
igu, whereas a strong light is required to stimulate the optic nerve 
directly, as it is suggested by the statement that the eye sees the non- 
touched and non-entered objects* (i. e. an image of objects is reflected 
when a strong light stimulates the optic nerve directly). 


All beings from the earth quadrates and two-sensed worms (Krmis) 
to man ( manusya 1 have sense-organs (indriya ) in the evolutionary 
process varying in numbers from one to five (ckendriya-paficendriya)» to 
help them in their struggle for lire. Beings have been classified by 
Jama Biology on the basis of the number of their sense-organs 
( indriyas ) into one-sensed up to five-sensed animals (Paftcendriyas)?. 

T Pannavana, Indriyapadam "Panccndriysrii’\ T.S., 2 . 15 . 

2 “Bcimdiyanam.. doimdiya pannatla tamjahs -Jibhimdie ya phssimdie ya/, 
I’annavana 15 Indriyapadam, 987 ; Tattvarthadhigama Sutra, 2.7.24. p. 174 
“Krmyadinam . prUiivyadibhya ekena vrd.he sparsanarasanendriye bhavatah /” 

3. tato’ apyckena vrddhsni pipilika -rohmika.p>abh,tinaih trini sparsana . 

rasana - ghrsnsni / tato, apyckena Vrddhsni bhramara.patangadinarh 

Ca ' Var s P arsana_rasana_ ghrana-caksuriisca/i'c.}anam ca tiryagyonijanam matsya_ 

manusyadevsnarh pafico driyaijiti //” TS. Bha 5 ya II. 24, p. 174 . 

4. • Paihca lihdiya pannatla, tamjahs soirfidic 1 Cakkhimdie 2 ghanimdle 3 
Jibbhimdic 4 phssimdic" 5. Panpavana. Indriyapada 15-973, p. 288. 

“Sp»rsimarajanaghranacak$uhsrotrani, T.S., 2 - 20 , p. 169. 

5. Aputthaim rQvaini pasati’’ Pannavans 15, Indriyapada, Putthadsvam, 990 , 2. 

6. PannavanS 15, Indriyapada. 985-98', 241-243 -‘Vayvantanamekam” TS„ II. 23, 
p. 172 •‘Krminipilikabhraniaramanu.ss dinamekaikavrddhsni" TS. 11. 2-24 

p. 163 ; T.S. 2-20. 


7 Ibid 
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Traditionally men have five-sensed organs, 8 viz. organs of touch, 
taste, smell, sight and hearing, 9 but it is misleading for some of the 
five can be divided into several completely different senses. Thus, 
touch, (spaisi) can be divided into eight kinds, viz cold ( sita ) and 
heat (usna) and others 10 which are all included under the sense of 
touch ( sparsant'driya ). 

According to modern Biology, “In addition there are more vague 
and generalized, but nevertheless important senses for determining 
internal states o r the body. The receptors for such senses are located 
in the Viscera, the throat, and other places." * 11 

“Stimulation of one sense-organ, c. g. skin, initiates what might be 
considered" a coded message", transmitted by the nerve fibers and 
decoded in the brain. How the sense-organ initiates different codes 
and how the brain analyzes and interpretes them to produce various 
sensations are still unknown," 12 

T lie Stimulus Receiving Process ; 

for all types of sense-organs 13 the actual excitation of the sensi¬ 
tive cell is either mechanical or chemical. The stimulation of touch 
(sparsa) and pressure receptors is ( i. e. sense-organs of touch) or the 
skin ( sparsanendriya) depends on the mechanical stresses transmitted 
through the sourrounding capsules as it is suggested by the statement in 
Jaina Biology that the skin experiences the sensation of touch of the 
touched and entered objects. 15 

That is to say ‘‘the proprioceptors (kinesthetic receptors) respond 
to the mechanical pressure exerted on them when the surrounding 
muscle cells or tender fibers are stretched or compressed.” 16 

8. “Mgnusya devanam panccndriyani” Ibid II 24, Bhasya. p. i74 

9. Ibid; Pannavana, h driyapadarii 15. 

10. “Tatra sparso astavidhah kathino mrdurgururlaghtih s>ta usnah ctc..i i“, TS. 
V. 23, Bhdsya, 356 see also TS., II. 23, 24. 

11. Biology, p, 273. 

12. Biology, p. 374. 

13. Pannavana, 15, Indriyapadam 

14. Ibid, Putthaparam. 

15. ( Putthaim ) ...evam r^sanavi phasanavi /”, 

Pannavana, Putthadaram. lndriyapada, 900, 4, p. 243 

16. Biology, p. 374. 



208 


Jnina Biology 


The sensitive cells in the organs of hearing (sravanendriya ) and 
balance are excited by the ripples or waves in the fluids bathing them 
as implied by the reference in Jaina Biology to the statement that the 
organ of hearing hears the touched and entered sounds into it. 17 

In contrast, the olfactory cells of the nose (ghranendriya ) and 
the taste buds of the touguc (Jibbhendriya) are stimulated chemically 
by the molecules that come in contact with them, as suggested by the 
fact that the tougue tastes the touched and entered objects into the 
mouth, 18 while the nose smells the touched and entered fine pat tides 
of matter into it. 19 The receptors for heat (usna) and cold (slta) 
respond to chemical changes induced in them by changes of temperature 
as implied by the suggestion that slta (cold) and usna (heat or hot) are 
two of the eight touches inherent in matter (pudgala). The statement 
“the eye sees the non-entered objects" 20 implies that the images of 
objects perceived by the eye are reflected on the retina of the eye. 
That is to say, “the cells of the retina respond to the chemical reac¬ 
tions that occur when light falls on them". 21 

The Perception of Sensations : 

After the stimulus receiving process through the five sense-organs, 
there follows the perception of sensations. Jaina Biology describes the 
perception of sensations in its own manner; e. g. different kinds of 
touch (sparsa ), taste (rasa ), smell ( gandha ) and colour ( varna ). 22 It 
is suggestive from this fact that “the qualitative differentiation of stimuli 
depends on the sense-organ itself and brain, for man's ability to 
discriminate red from cold is due to the fact that particular sense- 
organs and their individual sensitve cells are connected to particular 
parts of the brain" 23 and only those nerve impulses rhat reach the brain 
can result in sensations." 24 

17. Pannavana, Indriyapada, 15, Putt had 3r am, 99.) 

Putthliim saddaiiii sunei, no aputthflim saddiiiih 'Unei. 

18. “Putihaiiii ( rasaim ) evam rasflnavi, 

Pannavana Sutta, 15, Indriyapadam, Putthadaram, p. 243 

19. “Putthairh gariidhaiiii agghai /” Ibid. 

20. ‘Aputthaim ruvaim pasflti /”, Ibid. 

21. Biology, p. 374. 

22. ‘ Tatra spargo astavidhah - kathino nirdurgururlaghuh si ta usnah snigdho ruksma 
iti / rasa pancavidhah tiktah katuh kasayc, amlo madhu iti / gandho dvividhah - 
surabhirasurabhi^ca / varnah pancavidhah krsno nilo lohitah pltah siikla iti //”; 
Tattvarthadhigama Sutra. Bha§ya V. 23, p. 356. 

23. Biology, p. 374. 

24. Ibid. 
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The Tactile Senses ( Sparsanendriya ) 

The skin contains several different types of simple sense-organs, as 
they are indicated by the eight kinds of touch of matter 25 and their 
further divisions as felt by the skin when it comes into contact with 
them. According to modern Biology, “each muscle, tendon and joint is 
equipped with nerve endings, called proprioceptors, which resemble 
certain sense-organs of the skin/’ These are sensitive to changes in the 
tension ol the muscle or tendon and initiate impulses to the brain which 
are responsible for our awareness of the position and movement of the 
various parts of the body, the sense referred to as kinesthesis.” 26 

The Chemical Senses of Taste and Smell : 

The statement in Jaina Biology that the tongue tastes the touched 
and entered objects in the mouth and the nose smells the touched and 
entered particles of attenuated matter 27 suggests that “the sensation of 
tastes and smell result from the stimulation of chemoreceptor cells in 
the tongue, and nose respectively by specific substances" 28 . The tongue 
taste the material objects which come into contact with it and the nose 
smells the thing when it comes into contact with the former. 29 How 
is it possible ? Modern Biology explains that “embedded in the mucous 
membrances of the touguc and soft palate are special sense-organs 
known as taste buds, each of which consists of a few sensitive cells 
surrounded by supporting cells." 30 In Jain Biology it it stated that 
there are five basic taste-sensations, viz. tikta (bitter), katu (pungent) 
kasaya (astringent), amla (sour) and madhura ( sweet), 31 each due to a 
different kind of taste bud as explained by modern Biology. “The buds 
arc distributed unevenly over the surface of the tougue so that certain 
parts are especially sensitive to sweet things, others to sour things, and 
so on’’. 32 


The Jlavour of a substance depends only partly on the sense of 
taste (rasanendriya), according to Biology, “the rest is due to the 

2'. Tattvanhadhigama Sutra. Bhasya V. 23, p. 356 

26. Biology, p. 375 

27. Pannavana Sutta, 15 t Indriyapadam, Putthadaram* p. 243. 

28 Biology, p. 376 

29. Pannavana 15, Indriyapadam, putthadaram, p. 243. 

3 0. Biolog> . p. 376. 

31. Tattvarthadhigama Sutra, V. 23 ( Bhasya ) 

32. Biology, p. 376 
JB-27 
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sense of smell, substances pass from the mouth through the internal 
nares into the nasal chamber and stimulate the sense-organs there. 
When one lias a cold, foods arc relatively tasteless because the sense 
of smell is partly or wholly lost”. 33 

The statement in Jaina Biology that the sense-organ of smell 
( ghranendiiya ) smells ihc particles entering the nostrils and touching 
their senitive cells 34 implies the suggestion that “the sense-organs of 
smell are located in the epithelial lining of the upper part of the 
nasal cavity in a region not ordinarily washed by the incoming air. 35 
Particles entering the nostrils reach them by diffusion and dissolve in 
the mucus covering the sensitive cells”. 34 

In contrast to the sensation of taste (rasa) the various odours 
(gandha) cannot be classified into definite types except into two 
categories: surabhi gandha and asurabhi gandha (pleasant and unplea¬ 
sant), 37 for each substance has its own distinctive smell. “The olfactory 
organs respond to remarkably small amounts of a substance”. 38 

Vision of Eye ; 

According to Jaina Biology, only the four-sensed and five-sensed 
animals have the vision of eye. 39 But modern Biology states that the light 
sensitive cells exist in almost all living matter.” 40 It should be noted 
here that all animals have five bhavendriyas including caksurindriya. 41 

33. “Biology, p. 376. 

34. Pannavana Sutta, Indriyapadarii Putthadaram. 

35. Biology, 377. 

36. Ibid. 

37. “Gandho dvividhah - Surabhirasurnbhisca /” t 
Tattvarthadh'gama Sutra V. 23, Bhasya, 356. 

38. Biology, p. 377 

39. “Tato* apyekena Vrddhani bhramara - vatarasarangmaksika - puttika-dariisa-ma^a- 
kavrseika - nandyavartakita - patahgadlnarii catvari spar^ana - rasana- ghrana- 
caksumsi /” TS. II 24, Bhasya. 

‘Se§anam ca tiryagyenijanam matsyor«iga-bhujahgapaksi-caUi$padanam sarvesam 
ca naraka-manusyadevanam pancendriyaniti,” Tattvarthgdhigama Sutra, II 24, 
Bhasya. 3. 174 Punnavana 1.15 ( Indriyapada ), p. 253 11.11)28 
“Caurimdiyanam ...do netta 2 do ghana 4 Jiha 5 phase 6” Sesanam jahd 
neraiyannm (sq '(T6) java vemanTyanarh / Ibid 11. 1029, p. 253 

40. Biology, p. 377 

41. Through Bhavendirya all-beings may be sensitive to light, as all beings have 
live bhavendriyas. - *Pamca bhavimdiys soimdie iava phasimdie” Pannavans, 
12.1056 “evam jassa jati imdiya tassa tattiya bhaniyavva’ java vemaniyanarii /’’ 
Pannavana 1.15, p. 259. ; see also TS. 11-16, p. 163.4 (Bhasya). 
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“Even protazoa respond to changes in light intensity, usually moving 
away from the source of light.”'* 2 Most plants orient their leaves and 
flowers toward the sun, 43 although they have no special light sensitive 
structures. In most, of the higher animals (particularly four-sensed 
and five-sensed animals ) this light-sensitivity is located in certain cells 
and is highly developed. 44 The human eye 45 is an excellent example 
of an extremely sensitive snecilized organ for perceiving licht. 

Some two-sensed protazoa “have “eye spots" which are more 
sensitive to light than the rest of the cell.” 40 

The eyes of insect (three-sensed and four-sensed animals) are “mosai” 
eyes, quite different iront the camera eyes of vertebrates. “Mosaic 
eyes are composed of many, sometimes thousands of visual units, each 
with a small bundle of light sensitive cells and a fixed, immovable 
lens. Such an eye does not give a single, sharp picture but produces 
a mosaic to which each unit of the eye contributes a separate image.” 27 

The Human Eye : 

The human eye is like a lentil 50 or “a de luxe leica loaded with 
extremely sensitive colour films” 49 It sees the reflected objects on 
the retina as it is suggested by the statement that ‘the eyes see the 
non-touchcd and non-entered objects.” 

“The analogy between the human eye, and camera is complete. 
The eye has a lens which can be focussed for different distances, 
a diaphragm (the iris) which regulates the size of the light open¬ 
ing (the pupil) and a light sensitive retina located at the rear of 
the e\c, corresponding to the film of the Camera. Next to the retina 
is a sheet of cells, filled with black pigment which absorbs extra light 
auti prevents internally reflected light from blurring the image (Cameras 
are also painted black on the inside). This sheet, called the choroid 
also contains the blood vessels which nourish the retina." 50 

42. Biology, p. 377. 

43. “Tatha padmjjdlnam prataurikasinam /” Saddarsana Samuccaya. Gunara*na. 
Jainanutarn, V. 49 (Tika), p. 158. 

44. TS . 2. .3; Biology, p. 377. 

45. ibid Pann..\ana I. 15, Indriyapada, patthadara. 

46. Biohgy, p. 37 7 

47. Biology, p. 377 Bess, etc. have mosaic eyes. 

48. Masuracamdasamthanasamthie pannatte /”) 

48a, Pannavana, patthadaram. Pannavana, 1.15, 974, p. 238. 

49. Biology, p. 377. 

50. Biology, p. 37 7. Pannavana, 18. Indriyapada, patthadara. 
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ihe Ear (Srotendriya) : 

As described in Jaina Biology, the ear is of the shape of Kadamba 
Puspa 51 ( Kadama flower). It is suggestive from the statement “the 
ear hears the touched and entered sound” 52 that the organs of two 
different senses, hearing and equilibrium, are located in the ear. 53 
According to modern Biology, “these organs arc buried deep in the 
bone of the skull, and a number of accessory structures are needed to 
transmit sound waves from the outside to the deep lying sensory cells. 54 

INDRIYAS (SENSE - ORGANS ) 

Conclusion : 

Indriyas have been studied in Indian Philosophy from the points 
ol view of etymology of the word ‘Indriya, cause of indriyas, their 
place, (substraction), their number, their object, their shape, their 
mutual identicality and difference, their kinds and distinction of appre¬ 
hensibility of substance - quality ( dravyagunagrahitvaviveka, etc.) The 
earliest reference to its etymology is come across in the Panini Sutra. 55 
The same etymology of the word ‘Indriya' found its way in the early 
Buddhist and Jaina texts like Visuddhimagga 50 and Tattvarthadhigama 
Sutra's Bhasya 57 respectively. Besides, it is also recorded in the Jaina 
Agama Bhagavatl Vyakhyaprajfiapti. 58 

In the history of the etymology of the word ‘Indriya’ there are 
mainly two things to be noted - the one is that the Buddhist gramma¬ 
rian Panini's commentator have given place to that etymology in their 
respective worksin details, while. Acarya Hemchandra, 59 the Independent 
Jaina grammarian also has given position to it in his own Vyakarana 

51. Pannavana Sutra I. 15 Indriyapadam, Samthanadaram. 

52. Ibid., Putthadgraiii. Indriyapadaiii. 

53. Biology, p. 382. 

54. Ibid. 

55. Indriyamindralingam indradrsumiirndrarstamindrajusiamindradattamiti 
5.2.93 

56. VM. XVI, Indriyasaccaniddesa, 4, 5,6 ; Darsana and Chintana, p. 134. 

57. “Pancendriyani bhavanti / arambho niyaniarthah §adadiprati§edhartha&a / 
indriyamindralingamindrarsta mindrajusta mindradattamiti va” ( pa, A. 2,pa. 5, 
sq 93) / indro jivah sarvadravyesvaisvaryayogat visayesu va paramaisvaryayogat, 
tasya lingamindriyarii, linganat siicanat pradarsanadupastambhanad - vyafijanacca 
jivasya lihgamindriyam’ 4 , TS. bha., II. 15, p. 162, 

58. Bhs., 1-7-61. 

59. ‘Indriyam’, Hemasabdanusasanam, 7.1.174, p. 128 . 



The Organsation of the Human Body 


213 


Sutra and Vptti in full details. The other point is that the etymology 
of the word Indriya’ is not found in any Vedic philosophical work 
except in the very oldest commentarial works of the Panini Sutra, 
just as it is come across in the Buddhist and Jaina texts. It is known 
that the etymology of the word ‘Indriya’, having found place in the 
Buddhist and Jaina philosophical treatises, became the subject of specu¬ 
lation of the philosophers. As for example, in the Matharavrtti, 60 the 
oldest Vedic philosophical treatise, there is preserved the etymology of 
the word ‘indriya’, but it is quite different and distinguishable from 
that recorded in the Buddhist and Jaina works. It is gratifying to note 
that when the nirukti (etymology) of this word ‘Indriya’, having left 
the field of word, entered into that of the philosophy, then the stamp 
of the philosophical community got impressed on it. Buddhaghosa 61 speaks 
of all those meanings as spoken of by Panini in the nirukti of the 
word ‘Indriya’, but he has made attempt to adopt it by starting the 
the meaning of Indirya as Sugata. 02 The Jaina Acaryas interpret 
the meaning of the word ‘Indriya’ as only Jiva generally, they have 
not made the meaning of it as Tirtharikara like Buddhagosa as 
desired by himself. 

According to the Sanhkhya, the material cause of the indriyas 
(sense-organs) is abhimana (ego) which is a kind of fine substance 
produced from the Prakrti. 63 This view is acceptable to the Vedanta. 
The Nyaya 04 maintains that the cause of the indriyas is the five elements 
like earth, etc., which arc nothing but non-living substances. This 
view is acceptable also to the Pnrva Mitnamsakas. According to the 
Buddhist Philosophy, the live sense-organs, because of being produced 
from Rnpa (Matter), are called ropa (Matter), which is particularly 
non-living. Jaina Philosophy also makes reference to particular matter 
as the cause of the gross physical sense-organs (dravyendriyas), which 
is a particular non-living substance only. 

The external shapes like karnasaskuli, aksigolakakrsnasara, triputika, 
jihva and carma (ear-drum, eye-socket-pupil, nose, tongue and skin), 

60. “In iti visayanam, nama, taninah vi§ay£n prati dravantiti indriyani’ 

Matharavrtti, ka 26, p. 43. 

61. “See Tippan, 2, Dar^ara and Cintana, p. 134. 

62. “Ko pana nesarii indriyattho namati ? indalimgattho ; indriyattho« ..bhagava hi 

sammasaim buddho paraniissariyabhavato indo.atthatovinischayo / , VM. 

XVI, 4, 5 6. 

63. Sattvika ekadasakah pravartate vaikrUldahankarat / 

Bhutadcstanmatrah sa tamasah, taijasadubhayam //” Samkhykarika, 25. 

64. “Ghranarasanacaksustvak srotranindriyani bhutebhyah”, NS., 1.1.12. 
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which the common people call by the order of the name - karfia, netra, 
ghrana, rasana and tvak-indriyas (sense-organs of hearing, sight, smell, 
taste and touch} respectively, have been accepted as indriyadhisthanas 65 
(places or substrata ol sense-organs) in all Indian systems of thought, 
but not as indriyas. Indriyas have been accepted as intangible entities 
existing in those shapes whether they are material or egoistic. Jaina 
Philosophy, having accepted those material adhisthanas (places or 
substrata) as dravyendriya (physical sense-organ) even, has indicated 
the same idea that adhisthanas (places of or substrata sense-organs) 
are not really the indriyas. According to this school, the indriyas 
are intangible, but they, being not material ( bhautika ) or egoistic 
non-living substance, are consciousness like or sentient capacity- 
like which is called bhavendriya (psychical sense-organ ) by the Jainas. 
The sixth indriya called manas (mind ) has been accepted as the internal 
sense organ in all Indian systems of thought. Like this six buddhindriyas 
( organs of intellect) are common to all philosophies, but it is only 
the Samkhya Philosophy which mentions eleven indriyas 66 by counting 
the five karmendriyas (sense-organs of action ), viz. speech, hands, foot, 
anus and the organ of procreation 6 * as indriyas. Just as Vacaspati 
Misra and Jayanta 66 spoke against the acceptance of the karmendriyas 
( the sense-organs of action) of the Samkhya as indriyas, just so Acarya 
Hemacandra also, having refuted the indriyatva (the state of sense- 
organ) ol the karmendriya, followed the previous Jaina Acaryas like 
Pujyapada and others who argued in this manner. “This is the section 
dealing with consciousness. Those that are the instruments of consci¬ 
ousness alone are mentioned here, and not those that are the instruments 
ol activity as these have no such limit. All the limbs and minor limbs 
are the instruments of activity. And these are determined by nama - 

karmas ol limbs and minor limbs Moreover, the instruments of action 
are not five only”. 09 

Here the question arises when Acarya Pujyapada and other old 
Jain acaryas and scholars like Vacaspati, Jayanta and others have force- 
fully refuted the eleven indriyas of the Samkhya, then why have they 

65. Nyayamanjari p. 477. 

66. Abhiniano ahankgrastasmad dvividhah pravartate sargah / 

Ekgdasakasca ganastanmatrah paficakaicaiva //” Samkhyaksrika, 24. 

67. Buddhindriyani caksUsrotraghrsturasanisparsanakani / 

VakpsnipSdapayupasthan karme-driyanyahuh //, Sanikhy. kgrika, 26, 

68. Tstparyailka, p. 531 ; Nyayamanjari, p. 4S3. 

69. “Pancendriyani bhavanti / arambho niyamsrthah sadadipratisedharthasca/” 

TS. Bh a .. p. 162 ; Sarvarthasiddhi, p. 174. 
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not denied or mentioned the number of twenty-two indriyas which arc 
well-known in the Buddhist Abhidharma work. 70 It is known that in the 
Buddhist Abhidharma tradition there was a common custom of referring 
to every manasasakti (mental power) by the word ‘indriya’. Having 
thought thus, they have not mentioned or refuted that tradition Objects 
like sound, colour, smell, taste, touch, etc., are always apprehensible 
to the six sense-organs. In this regard all the systems of thought are 
of one view, but there is the difference of opinion of the Nyaya- 
Vaisesika from all other systems of thought with regard to the apprehensi¬ 
bility of substance by the indriyas (sense-organs). All other philoso¬ 
phies, even having accepted indriyas as the apprehenders of quality, admit 
six sense-organs as the apprehenders of substance, while the Nyaya- 
Vaisesika and the Purvamimamsaka call eye, tactile organ (sparsan- 
endrija ) and mind as the only apprehenders of substance, but not 
others. 71 Acarya Hemcandra has expressed this difference of opinion, 
having spoken of karmabhava-pradhanavyutpatti of the words, such as, 
sparsa (touch), etc., and along with it he followed the previous 
Acarya s. 

The discussion on indriya-ekatva (singleness or oneness of sense- 
organ ) and multiplicity of indriyas is very old in the metaphysical 
tradition. 72 Some, having accepted the sense-organ as one, have supported 
its many functions by its sthanas (places ), while all the advocates 
of the multiplicity of sense-organs maintained only the principle of 
multiplicity sense - organs by refuting the view of singleness of the 
sense-organ. In regard to this Acarya Hemacandra, having recourse 
to the method of the relative point of view, followed the Jainacaryas 
by making a synthesis of both the theories, i. e. mutual singleness and 
multiplicity in the sense-organs, and avoided the faults attributed to 
each other in the case of every extreme view. 

Indriyas (sense-organs) are of two kinds, viz. Dravyendriya (physical 
sense-organ), and Bhavendriya (psychic sense-organ) Dravyendriya, because 

70. ‘ Dhatungm anantaryam uddhitthani pai.a, indriyani ti bavisati indriyani; 
cakkhundriyam sotindriyam ghgnindriyarii jivhindriyam kayindriyam manindriyam 
itthindriyam purisindriyaih jivindriyam sukhindriyaih dukkhindriyam somanas- 
sindriyam domanssindriyam upekkhindriyam, raddhindriyam viriyindriyarii satin- 
di.yam s.iniadhindriyari,. paiinindriyam, ananiiatannassgmitindriyam afinindriyam 
aiiiiatavindriyani ti/”, VM. XV II. 

71. Abh'dharmakoca Sphutartha p. 95 ; VM., XVI. 1,2, ff see Darsan and Cintan. 
r.. 137. 

72. Muktavali, ka, 53-56 

73. “Sthananyatve nanatyadavayavi nan;isthanatvacca samsayah /”, NS., 3.1.52. 

74. “Dvividhanlndriyani bhavanti - dravyendriyani bhavendriyani ca /”, TS. Bha., 
II. 16. p. 163. 
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of being produced from matter is non-living matter-because it is the mode 
of cetanasakti (capacity of consciousness). 75 Dravyendriya is produced bythe 
rise of angopanga (limbs )-and nirmananamakarma (i. e. constitution- 
making-nama karma). 70 There arc stated to be two divisions of it, viz. 
nirvrtti and upakarana 77 ( accomplishment and means ). The name of the 
shape of the sense-organs is nirvrtti. It is also divided into two kinds, 
viz. bahya ( external), and abhyantara (internal ). 24 The external shape 
of the sense-organ is called bahyanirvrtti, while the name of the 
internal shape is abhyantara nirvrtti. The external part is just like 
the sword, while the iniernal part is like the sharpness of it which 
is made of very fine translucent atom. Both material and psychical 
natures of the internal nirvrtti have been described. Upakarana is 
the means ot nirvrtti ; it is also external and internal. 25 In regard 
to the shape of the sense-organs it should be noted that there are 
many kinds of shape of skin, as already pointed out but there is no 
difference in its external and internal shapes. 

The internal shape of skin of any being is just like the external 
shape ot skin. 20 But in the case of other sense-organs it is not so. 
Except skin the internal shape of all other sense-organs arc not identi¬ 
cal with their external shapes. The internal shapes of kindred sense- 
organs of all classes of animals have been accepted as of one and the 
same type. As for instance, the internal shape of the ear is like the 
shape of a kadamba-flower, that of the eye is like the lentil, that of 
the nose is like the atimuktaka flower, that of the tongue is like 
khurupa ( dagger or weeding agricultural implement). The internal shape 
of the skin is of different kinds. The external shapes of all the sense- 
organs arc different in all cases of animals, as fore example, the ears, 
eyes, noses and tongues of man, elephant, horse, cow, cat, rat, etc. 28 

75. “Samsnyatah dravyamaysni drgvy stink? ni dravyendriyani bhavendriyani tu 
bhavatmakanyatmaparinatirupaniti /” TS. Bha., 164. 

76. Ibid., p. 164. 

77. “Nirvrttyupakarase dravyendriyaiir TS., II. 17 ; 

7<. “Nirvrttirangopanganamanirvartitanindriyadvarani, karmavisesasamsMah ^arira- 
pradesah nirihananamangopangapratys malagunanirvsrtanctyaruha”, Ibid, p.164. 

79. TS. Pt. pp. 164, 165. 

80. TS., Pt. I, 165. 

81. Bhs., 2, 4.499 ; Prajnapana 15. 191 ; Pancadasa, Indriyapada, Prathama Uddesaka, 
Prajspana, padj, 15 ; Fourth Karmagrantha, pp. 36-17; TS., Ch. II. 17-13 and 
Vrtti: Visesava, syakabhasya Oaths. 2993—30 i3 and LokaprakJUi, sirga, 3, SI. 
464 ff. 

TS., p. i, pt. 165. 


82 . 
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All these five sense-organs are individually an innumerableth part 
of an angula (finger) by thickness (bahalla), while ear is an innume¬ 
rableth part by width ( pohatta ), thus upto that of the eye and nose; 
the tongue is one angula (finger) by width (pohatta); and the skin 
is equal to the extent of the body. These five sense organs are endowed 
with infinite units ( ananta-pradesikas) and immersed in countless 
space-points ( asamkhyeyaprade savagadha ). The least of all these is 
the eye . 83 

The capacity of apprehending objects by internal nirvrtti formation 
is called upakaranendriya . 84 

Bhavendriya ( psychic sense-organ ) is of two kinds, viz. labdhirapa 
(mental faculty-like) and upayogarnpa (consciousness-like ). 85 The 
ksayopasama of Matijrianavarana - the particular capacity of consciou¬ 
sness is called labdhiropabhavendriya. The pravrtti (action) which 
takes place in the apprehension of objects by soul according to this 
labdhiropabhavendriya is called upayoga-ropa bhavendriya . 80 

According to the Buddhist Philosophy, “The translucent matter of 
sense-organs ( ropaprasada) is very subtle; it is like the shining of a 
jewel, it cannot be cut in two , 87 it cannot be burnt , 88 it has no weight 89 , 
it disappears without a residue at death 90 It is nevertheless atomic, 
and is represented by five different kinds of atoms. The atoms of the 
organ of sight (eaksurindriya ) cover in concentric circles the eye-ball. 
The atoms of the organ of taste, or, more precisely that matter which 
is supposed to convey the sensation of taste, covers in concentric semi¬ 
circles the tongue. The atoms of the organs of touch (kayendriya) 
cover the whole body . 91 The idea that all these dilferent kinds of 
special matter are, indeed, the same translucent subtle stuff covering 

83. Pannavana Sutta 15, Indriyapada, appilbahudaram P- 166. 

84. TS., Pt. I. p. 164. 

85 ‘ , Labdhyupayoi?au bhavendriya m /”. TS,, II. 18, p. 166. 

86. “Labdhirupayogastu bhavendriyam bhavati / labdhirnama gatijatyadinamakarma- 
janita tadavaraniyakarmaksayopasamajanita ca / indriyasrayakarmodayanirvrtta ca 
jivasya bhavati /”, TS., Bha. p. 166. 

87. ‘ Chinatti chidyate caiva bahyarh’ dhatu catustayam / Dahyate tulayatyevam 
vivado dagdhrtulyayoli //*', Abh. K., 1.36 Tibetan, Text, p. 63, Abh. K. <.36. 
Yasamitra Comm, i .36. 

88. Abh. K., 1.36, Tibetan, Text. p. 63.13. 

89. Ibid. 

JB-28 



218 


Jaina Biology 


the whole body and disappearing at death had also its advocates, who 
consequently reduced all senses to one, the sense of touch. But this did 
not find general acceptance. Being as subtle as the shining of a jewel, 
this matter cannot appear alone; it is supported by gross matter 
(mahabhuta), of which the eye-ball and flesh in general consist- 92 .” 

The comparative study of Indriyas by all Indian systems of thought 
in brief reveals that the Jaina view on them from their physical and 
psychical aspects is more subtle and thought - provoking as they have 
been accepted as representing translucent matter like that of the 
Buddhists. 


90. ‘Vipakajaupacayikah paheadhyatmam vipakajah/” Na sabdo apratigha asiau*’ 
naisyandikavipakavipakajah/; “mrtasyananuvrtteh /” ; Abh. K., 1.37, Yasomitra. 

91. ‘ Tribhirghranadibhistulyavisayagrahanam matam / CaramasySsrayo atitah /”, 
Abh. K., 1.44. 

92. The Central Conception of Buddhism, pp. 10-11. 



(Ninth Section ) 

THE ENDOCRINE SYSTEM 


The integration of the activities of the various parts of the bodies 
of higher animals is achieved by two co-ordinating systems - the nervous 
system, (nharus) as already discussed, and the endocrine system, 
(stomach, liver, kidney, ovaries, testes, etc.). The long-term adjustments 
of metabolism, growth, reproduction are typically under the control 
of the endocrine system. 

As found in Jaina Biology, the endocrine system consists of stomach, 
liver, kidney, ovaries, testes, etc. Modern Biology adds to them pineal 
gland, pituitary gland, thyroid gland, parathyroids and thymus, adrenals, 
etc . 1 

Stomach ( amrou or udara ), J a liver ( Kahjjam or yakrt) and kidney 
( tanuyamta ? Vb have already been discussed in the sections on 
“Digestive and Excretory systems'’. Ovaries ( Kucchi=Kuksi ) 2 and testes 
( Vasana - andakasa ) 3 have both external secretions, via ducts and 
internal secretions carried by the blood stream. “The endocrine glands 
are distinguished by the fact that they secrete substances into the blood 
stream rather than into a duct leading to the outside of the body or to 
one of the internal organs /’ 4 

According to modern Biology, “some glauds-thyroid, parathyroids, 
pituitary and adernal function only in the secretion of hormones and 
are strictly ductless glands ; others, such as, the pancreas, ovaries, and 
testes have both external secretions carried by the stream .” 5 6 

Testes ; 

In addition to cells that manufacture sperm ( sukka ), 5 a “the testes 
contain cells that produce, the male sex hormone, testosterone ". 0 It is 

1. Biology, p. 38*>. 

l a Kalyanakflraka 3.4, Taudula Veyaliya 17, p. 38. 

1/b Tandula Veyaliya 16, p. 35. 

2. Tandula Veyaliya 2. p. 6. Ovaries are connected by 2 fallopian tubes 

3. Panhavagarana 1.3 ; see Paisadda maharman, p. 752. 

4. Biology p. 3-8. 

5. Biology p. 388. 

5 a Tandula Veyaliya 16, p. 35 ; sthanaiiga 5 ( sukkapoggale ; 

6. Biology, p. 399 ; Sukka, Tandula Veyaliya. 2, p. 6. 


220 


Jaina Biology 


suggestive from the mention of ten Sukradharini siras 7 (seminal ducts) 
that ‘'these hormone cells are located between the seminiferous tubules 
which produce sperm". “Testosterone stimulates the development of the 
so-called secondary male sex characters - the beard smasru ), the growth 
and distribution of hair on the body, the deepened voice, the enlarged 
and stronger muscles and the accessory gland, seminal vesicles and 
penis”. 8 

The Ovaries 9 ( Kucchi) 9 /a 

Like the testes, ovaries are indocrine glands and secrete soniyatavaya 
( drops of blood ) in addition to producing eggs (ojas) for reproduction. 10 
“Both ovaries and testes develop from mesoderm, from the genital 
ridge on the Ventral side of the mesonephric kidneys,’’ * 11 according to 
modern Biology. 

The two fallopian tubes of two ovaries are puspanalikakara 12 (of the 
shape of the stalk of lotus or flower). According to Biology, “the two 
ovaries are beam-shaped structures, about 11/2 inches long, supported 
in the back part of the abdominal cavity by mesenteries. The outer 
layer of each gland is the germinal epithelium, from which the eggs 
develop, while the central part is composed of connective tissue and 
blood vessels. Just under the germinal epithelium is a thick layer of 
spherical groups of cells or follicles, each enclosing one egg.’’ 13 

It is indicative in Jaina Biology that each month, 14 one or more 

7. Tandula Veyaliya, 16, p. 35. 

8. Biology, p. 399 ; Tandula Veyaliya, p. 6. 

Mehanam Kharata dardhyarii s'aundiryam smasrujdhrstata/strikamiteti lingani, sapta 
pumstve pracaksati/” Ta n dula Veyaliya, p. 6. 

9. Tandula Veyaliya p. 3, Reference to fallopian tubes siradugam suggests the 
existence of ovaries. Tandula Veyaliya p. 3. 

9/a Ibid 16, p, 35, p. 39. 

10. Itthie nabhihitttha siradugam ..te riukalc phudiya sonivalavaya vimoyamti 

II, Ibid, p. 3 

11. Biology, p. 400 

12. Tandula Veyaliya, p. 3. 

1?. Biology, p. 400 

14. Itthie nsbhihittha siradugam pupphanaliyagaram / tassa ya hittha yoni ahomuha 
samthiya kosa (9) II / Tassa u hiftha cayassa mamjari (jarisi) tarisa u mariisassa/ 
te riukale phudiya soniyalavaya Vimoyamti // Kosayaram jo 0 im sampatta 
sukkamisiya jaiya / taiya jivuvavae jugga bhaniya jinimdehim // Tandula 
Veyaliya p. 4. 

Masi masi rajah strinamajasram sravati tryaham’ Stharanga Tika, vide Tandula 
Veyaliya p. 4. 
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of the follicles begins to enlarge and become distended with follicular 
fluid, until finally protrudes above the surface of the ovary and bursts, 
releasing ( Vimoyirhti) the egg cell contained in it. This process is 
known as ovulation 15 (rtu). The released egg passes by way of a channel 
called oviduct (siradugam pupphanaliyagarani) to the uterus (yoni). 10 If 
the egg metes and is fertilized by a sperm ( Sukkamisiya yaiya ) in the 
upper part of the oviduct, it eventually becomes embedded in the uterine 
wall and begins to develop into an embryo. 17 If no sperms are present, 
the egg degenerates. 18 

“ Whether or not fertilization occurs, the follicular cells left after 
the rupturing of the follicle in ovulation multiply rapidly and fill the 
cavity left by the previous follicle 19 .” 

Estrous and Menstrual Cyles : 

In most mammalioan species, the females demonstrate rhythmic 
variations in the intensity of the sex urge. 20 “The period when it is at 
its height is known as estrus in Biology and the animal is then said to 
be in “heat.” 21 

The estrous cycle is marked not only by the changes in the lining 

15. Tassa ya hittha chuyassa mamjarl (jarisl) tarisa u mamsassa / leriukale phudiya 
soniyalavaya vimoyamti 10. Tandula Vcyaliya, p. 3. 

16. Tessa ya hittha jonl ahomuha samthiya kosa / Kosagaram jc nim sariipatta 
sukkamisiya jaiya / tayiya jivavavae jugga /” Tandula Vcyaliya, p. 3. 

17. “Kosayararii jonim sampattae sukkamisiya jaiya / 

taiya jivuvavac jugga bhaniya jinimdehirn //” Tandula Vcyaliya p. 3. 

“Pamcahim thanehimitti purisena saddhiih asamvasanianivi gabbham dharcjja, 
tamoutthi duvvippayada dunnisanna sukkappogalc adhitihijja/sukkappoggalasaxh- 
satthe va se vatthe amte yonie anupavesejjil 2 sayarii va se sukkapoggalc 
3 paro va sc sukkapoggale anupavejja, siodagaviyaclena va se ayamamanie 
sukkhapoggale anupavcsejja, iccetehim parhcajvadharcjia’ Sthananga Sutra 5 vide 
Tandula Veyaliya, pp. 3-4. 

18. “Barasa ccva muhutta uvarim viddhariisagacchai sa u/” 

Tandula Veyaliya p. 4 

19. Biology, p. 4C0. 

20. “Pamcahirii thanehimitthi purisena saddhiih asamvasanianivi gobbham dharejjn, 
tam duvvippayada duvvippayada dunnisanna sukkapoggalasamsatthe va sevatth: 
amto jonic anupavcsejja 3, etc.” Thananga 5 


21. Biology, p. 401 



222 Jaina Biology 

of the vagina and uterus which make the latter better able to receive 
a fertilized egg. 22 

Jaina Biology indicates that the uterine lining becomes softer and 
thicker, while its blood vessels and glands increase in number and size. 
These processes reach their height a short time after ovulation ( Riukala) 23 
The Jaina view on menstruation every month is supported by Indian 
modern Biology in this manner that “ Human antheropoid ” ape females 
do not experience any distinct period of estrus; instead the cycle is 
marked by periods of bleeding, known as menstruation, which occur 
about every twenty-eight days and last about four days. The menstrual 
flow consists of pieces of the ruptured uterine linining and blood from 
its vessels. 24 ,’ 5 

Alter the egg has been released from the ovary and is passing 
down the oviduct, it can be fertilized only within a short time, probably 
about twenty-four hours ( Barasa ca muhutta uvarim viddhamsagacchae 
sau). 25 When the sperm are deposited, through intercourse in the female 
reproductive system, they quickly lose their ability to fertilize an egg, 
within forty eight hours at the most 20 . The period of maximum fertility 
in human beings, then, narrows to the time of ovulation, about midw ; ay 
between successive menstrual periods. 

The placenta ( Matrjivarasaharani ) 27 

Although the placenta, ( matrjivarasaharani) is primarily an organ 
for the support and nourishment of the developing embryo, it is also 
an endocrine gland. According modern Biology, “it secretes estradiol, 
progesterone, adrenal corticoids and chorionic gonadtropin, a substance 
similar to the luteinizing hormone of the pituitary. 28 

22. Tassa ya hittha joni ahomuha samthi' a kosa (9) tassa ya hittha cuyassa mamjari 
( jarisi) tarisa u mamsassa / te riukalc phudiya soniyalavaya vimoyamti 
Kosayararii jonim sampatha sukkamlsiya jaiya / taiyn jivuvavae jugga bhamiya 
jinimdehim.” Tandula Veyaliya, p. 3. 

23. Tassa ya hiiti cuyamariijaii ... te riuksle phudiya soniyalavaya Vimoyamti 
Tandula Veyaliya p. 3. 

24. Biology, p. 4^.1 

25. Tandula Veyaliya p. 4, 

26. Ibid. 

27. Bhagavati Sutra 1.7.61 Tandula Veyaliya 4. p. 9 
2S. Biology, p. 403 f 
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According to Biology, “certain other organs of the body, although not 
usually considered endocrine glands, do produce hormones. These include 
the small intestine, (which yield secretin, responsible for the flow of 
pancreatic juice,) and the hormone cholecystokinin, which stimulates 
the contraction of the gall bladder/' 29 

The stomach, liver and kidney also arc believed to have endocrine 
functions but the evidence for this is not yet conclusive/’ 30 

“The thymus, a fairly large gland, existing only during childhood, 
lies in the upper part of the chest, covering the lower end of the 
trachea/’ 31 

“The pineal glands, a small, round structure on the upper surface 
of the thalamus, between the two halves of the cerebral cortex, has 
long been suspected of endocrine activity, largely because it has no 
other known function.” 32 


29. Biology, p. 403 

30. Ibid ; 

31. Ibid, p. 403 

3 2. Ibid. ; see Jolley's chart on Anatomy, vide Brahmavidya Vol. XXXVIII, 9.75. 
Dr. Mrs. Colette Caillat on the medical doctrines and anatomy in Tandula 
Veyaliya. 



( FIFTH CHAPTER ) 

Reproduction : 


ASEXUAL AND SEXUAL REPRODUCTIONS, HUMAN 
REPRODUCTION AND EMBRYONIC DEVELOPMENT. 

( First Section ) 

Reproduction Asexual Reproduction and Sexual Reproduction. 

The survival of each species of plant or animal requires that its 
individual members multiply 1 that they produce new individuals to replace 
the one killed by predators, 2 parasites 3 or old age 4 and disease 5 . 
The actual process of reproduction varies tremendously from one kind 
of animal to another, 6 but two basic types of reproduction, Sammnrc- 
chima and Garbhavyutkraiitika, 7 can be distinguished. Even the highest 
animals reproduce asexuaily as evidenced by the fact that “the produc¬ 
tion of identical twins from the splitting of a single fertilized egg, is 
a kind of asexual reproduction."' 8 

Saihmurcchima 9 (asexual birth or reproduction) involves only a 
single parent, (i.e. it does not require parent) which splits, buds or 

1. Sutrakrtanga II. 3. 19, etc. 

2. Sutrakrtanga II. 3. 17, “macchanam susumaranam.egadesenam oyamaharemti, 

etc. e.g. fishes, porpoises, as long as they are young, they feed on the mother’s 
humours, or both movable and immovable beings. 

3. Sutrakrtanga II. 128 ( anusuya ) “anusuttae viuttahiti” 

4. Jarae parinamao.... Jaraghare vinassariite, jivo vasaiakamao ” // 9 II (40), etc. 
Tandula Veyaliya 41, p. 16. 

5. “Hlmabhinnas 2 ro dino, vivario vicittao /”... dubbalo dukkhio suyai /” Ibid, 
“duhkito - rogadipidalaksavyaptah’*, Ibid (comm.), p. 17 old age (jars) and 
disease t roga ) are the two of the ten conditions of life. Ibid (comm.) 

6. Sutrakrtanga II. 3 ; Pahnavana I. Jivapa* avana, ; see births of Bciiiidiya - to 

pamceriidiya Jivas-Saihmurcchima and Vyutkrantika, etc. 

Tattvarthadhigama Sutra, II. 24, 34. 

7. Bhagavatl Sutra 7.5 282 ; Jivabhigama 3.1.96 ; 1.33.36 

Uttaradhyayana XXXVI. 171 ; Pannavana Jlvapannavana ( from two-sensed to 
five-sensed animals). 

8. Biology, p. 411. See Uttaradhyayana Sutra, XXXVI |7.‘. All panccndriyas are 
both Saihmurcchima and Garbhaja, (i. e. they have asexual and sexual re¬ 
production). 

9. Bhagavatl, 7.5.282 ; Jivabhigama Sutra 3.1.96 1-33.36. Uttaradhyayana Sutra 
XXXVI. 1"0 ; Pannavana Jlvapannavana. 1.57, p. 27 see dvindriya to pancendriya 
Jlvapannavana. 
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fragments to give rise to two or more offsprings which have hereditary 
traits identical to those of the parents. 10 Garbhavyutkrantika (Sexual 
reproduction) involves two parents, 11 each of which contributes a 
specialized or gamete (eggs and sperm) 12 which fuse to torm the zygote 
or fertilized egg. 13 

According to modern Biology, “The egg generally is non-motile 
and large, with a store of yolk to supply nutrients for the embryo which 
results when the egg is fertilized; sperms are usually small and motile, 
adapted to swim actively to the egg by beating of its tail. The biologic 
advantage of sexual reproduction is that it permits the recombination 
of the best inherited characteristics of the two parents ; thus olfsprmg 
may be better able to survive than either parent”. 14 

Asexual Reproduction (Sammurcchima Vakkamtiya) 15 

Living things or animals can give rise to a new generation asexually 
in a number of ways, such as, by fission among the single-celled 
animals like krmis (worms) and Kuksikrmis (amoebas) 16 and by budding, 
e. g. “yeasts”, 17 according to modern Biology. 

It is observed that many higher animals, such as, lizards (grhagoli- 
kas), 18 etc. can grow new tail or other organ if one is lost. “When 
this ability is carried to an extreme, it becomes a method of repro¬ 
duction, called fragmentation. The entire body of the parent may break 

10. Offspring of two-sensed or three - sensed animals born by the process ol 
asexual reproduction have hereditary traits identical to those of the parents, e.g. 
worms ( Krmis ), etc. 

11. All five-sensed animals arc both sammurcchima and Garbhavyutkrantika, i. e. 
from five-sensed lower animals to man. all have asexual and sexual reproduction. 
See Uttaradliyayiina Sutra XXXVI 1'0; Pannavana, Jlvapannavana, Tirikkhjlva- 
pannavana upto Manussajivapannavana. 

12. Sutrakrtanga II. 3. 21. “Itthie purusassa ya kamma kadai jonie etthia nam 
mchunavattiyae naman samjoge samayjjai” “te rudhirabindavah ko§ak§ram 
yonim sampraptah santah s u krami£ritah rtudinatrayante purusasaihyogena apurus- 
asamyogena va purusavlrona militrih yada bhavanti tada jivotpade - garbhasam- 
bhutilaksancyeogya bhanita.” Tandula Veyaliya, p. 5. 

13. Ibid. 

14. Biology. 

15. Bhagavati Sutra 7.5.2>2 ; Jivabhigama Sutra 3.1.96 ; Uttaradhyayana Sutra XXXI 
170. ; Pannavana Sutta, Jivapannavana. 

16. Pannavana, Veiriidiyajlvapannavana. 

17. Biology, p. 418. 

18. Tattvarthadhigama Sutra II. 34. 

JB-29 
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into pieces as many as several hundred-each of which develops 
into a new animal. This is particularly common among the flat- 
worms,’' 19 

Some animals and most plants reproduce, asexually by means of 
spores, 20 which are special cells with resistant coverings, e. g. masaka, 
“the single-celled animal plasmodium, which causes malaria. “The 
organism has a complex life cycle involving both man and the Anopheles 
mosquito.“ 2I 

Sexual Reproduction in Animals. (Garbhav)utkrantika ) 22 

According to Jaina Biology, a few animals, such as, five-sensed 
lower animals (tirikk hajoniyajivas), 23 have alternate sexual and asexual 
generations, 24 but most of them reproduce soley by sexual means, 25 and 
have permanent sex organs. Modern Biology mentions the coelenterates 
which have alternate sexual and asexual generations, but “most animals 
having permanent sex organs reproduce solely by sexual union. ,,2G 

Many species ot live-sensed lower animals farther along the evolutio¬ 
nary scale, have permanent structures, 27 for sexual reproduction. Among 
the Vertebrates a wide assortment of accessory structures has evolved 
to facilitate the union of egg and sperm, and to ensure the development 
of the embryo. 28 


I'*. Biology, p. 4 9. 

2('. See Uttaradhyayar a Sutra XXXVI. 146 ( masaga ) ; Pannavana. Sutta 1.58. 

Some of the four-sensed animals e.g. ma£aka$ (mosquitoes), etc. reproduced by 
spores. TS. II. 24. ; Biology, p. 4 9 

21. Biology, p. 419. 

22. Bhagavatf Sutra 7.*.282. ; Jivabhigama Sutra 3.1. 1 6 etc. ; Uttaradhyayana Sutra 
XXXI. 170 ; Pannavana Sutta, Pariicemdiya Tirikkhajoniyajlvapannavana- 

23. Pannavana Sutta, I. Tirikkajivapannavana ft!-91. 

24. Some acquatic animals, fish etc and some terrestrial animab, egakhura, etc. 
are mentioned as Samrnurcchirra and garbhavyutkrantika. “Te samasato duviha 
pannatta / tamjaha- samihucchima ya gabb^avakkampya ya /”. Ibid. 

25. Ibid. 

26. Biology, p. 420. 

27. Sutrakrtanga II. 3.36 “Itthie purisassa ya Kammakadae Jonie ettha mehuna- 
vattiyae-samjoge samuppaijai/” Tandula Veyaliya. “Itthie nabhihittha siradugam 
pupphanaliyagaram / tassa ya hlttha joni ahomuha samthiya kosa // 9 // tassa 
ya hittha cuyassa marhjari (jarisi ) tarisa u mamsassa, etc., p. 3. 

28. ‘Itthie ya purisassa ya kammakadae jonie mchunavattiyae narnam sariijoe samu- 

ppajjai, te dihao sineham samcinariiti tattha nam . havvarhagacchati /”. 




Asexual and Sexual Reproduction 


227 


Types of Fertilization. 

Most aquatic animals 29 simply liberate their sperm and eggs into 
the water and their union occurs by chance as suggested by the fact 
thai they are sammorchimasjivas. “No accessory structures are needed, 
except the ducts that transport the cells to the outside of their bodies. 
It is called external fertilization for obvious reasons.” 30 When the 
development of the fertilized egg takes place out of the female’s body, 
it is called oviparous (andaja), when it takes place in the uterus it is 
called viviparous ( jarayuja) e. g. mammals. 

Other animals, especially those living on land, 31 have accessory 
sex organs for transferring the sperm from the body of the male to 
that of the female, so that fertilization recurs within the latter 32 . It 
is called internal fertilization which requires co-operation of the sexes 33 
and “many species have evolved elaborate patterns of mating behavi¬ 
our to insure that it takes place/’ 34 

As it appears from the study of Jaina Biology, the evolution of 
instincts for the care of the young has accompanied the evolution of 
more efficient methods for bringing about fertilization. 35 Biology ob¬ 
serves that “Fish and amphabia (frog) in general take no care of the 
developing eggs, and great quantities are laid each year in order that 
by chance a few will develop. The eggs of reptiles are usually laid in 
the sand or mud, where they develop without parental care, warmed only 
by the sun. Birds lay their eggs in nests, and incubate them by sitting 

29. Biology, p. 420 Bhagavati, 2.5.105. 

30. Pannavan§ Sutta 1.62 ; Maccha 1 kacchaha 2 gaha 3 magara 4 su^usumara (fish 
tortoises varamidde (Lizards, Reptili ) coscodiles, dolphins), etc. appear to libe¬ 
rate their sperm and eg*s into the water, 

31. Biology, p. 42d. 

32. Tattvarthadhigama Sutra II. 34 

33. Caupp^yathalayarapamcemdiyatirikkhajoniya ya parisa>pathaiayardpaihcemdiya- 
tirikkhajoniy.i ya/” Qaad uped - terrestrial live - sensed lower animals, and 
terrestrial five sensed animals which move on breasts and arms respectively. 
Pannavana Sutta, 1.69 

24. “Te samasaio duviha pannatta / tamjha - ^mmucchima ya Gabbhavakkamtiya 
ya”, Ibid. 1.75 ; 1.84. Fertilization occurs in the Lmale animals due to the 
transfer of sperm from the sex organ of the male to that of the female, 
Tandula Veyaliya, p. 3; Sutra'* r'anga II. 3.56. 

35. Gabbhavakkamtiya means that those terrestrial animals are born as a result of 
internal fertilization which requires the c.;-operation of both the sexes. 

The quadrupeds, reptiles, aerial animals have different pattern ol matting 
behaviour. 
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on them. The newly hatched birds are quit: helpess and require 
parental attention for several weeks.’’ 30 

“In contrast to these eggs which develop more or less at the mercy 
of the environment, the mammalion egg....develops within the uterus ot 
the female, where it is safe from predators and from enviromental 
changes until it is able to cope with them.’ 37 

In the evolution of the Vertebrates from fish to man, 38 the trend 
has been toward the production of fewer eggs, and the development of 
instincts for parental care of the young. 39 It is indicative that the lisk 40 
produces’' eggs a year, which develop into adult fish, while mammals 41 
have few offspring/’ but take such good care of them that the majority 
reach adulthood,” 42 

In the Vertebrates a number of accessory structures 43 have developed 
to facilitate the transfer of sperm from the male to the female repro¬ 
ductive tract 44 and to provide a place for the development of the 
fertilized egg. 45 “These structures have evolved either from or with the 
urinary system, and the two systems together are frequently referred to 
as the urogenital system” 40 in modern Biology. 

36. Biology, p. 421. 

37. Tattvarthadhigama Sutra II 34. The following classes of animals-Andaja-ovipatous 
(pisces. Reptilia, Batrachia ). Jarayuja (mammals born with placenta, including 
all mammals other than the potaja ) and potaja ( a class of placental mammals 
comprising ihe Dec duata with the exception of Man, the Apes and the carnivora) 
indicate that the evolution of more efficient methods for bringing about fertili¬ 
zation has been accoirmpanied by the evolution of instincts for the care of the 
young. 

38. Biology, p. 421. 

39. Biology; p. 421. 

4'). Pannavana I. 63-92. 

40/a Sutrakrtanga II. 3 (Sec Aharamksepa for the bringning up of mammalion 
young kiddies) 

41. ‘ Sutrakrtanga II. 3.22. * Andajanarii ...matsya, etc.”, TS. II. ?4. 

4’. “Jarayujanam manusya - go - mahlsajavika.sca upto marjaradinam. “Potajanam 
sallaka - hasti..garbhe janma /”, TS. II. 34. 

43. Biology, p. 421. 

44. “Itthie nabhihittha siradugahi pupphanaliyagaram / tassa ya hittha yoni 
ahamuha samtthiya kosa //9 // Tassa ya hittha cuyassa mamjari (jarisi ) tariss 
u mamsassa / Tandula Veyaliya. p. 3. 

45. "Te riukale phudiya soniyalavayS vimoyariii o kosaVaram jonim sampatta 
sukkamisiya jaiya / taiya jivuvavah jugga //”, Ibid. 

46. Biology, p. 421. 


o • o 



( Second Section ) 

HUMAN REPRODUCTION. 

Human reproduction, 1 in common with that of most animals, is 
accomplished sexually by the union of specialized gametes - ova or eggs 
produced by the female and sperm produced by the male. 2 A man 
and a woman combine in cohabitation in a cunnus ( Jonie ) and there 
they deposit their humours (sineham). Therein are born the souls of 
dilTercnt men. 3 4 That is to say, “all the parts of the complicated repro¬ 
ductive system in both sexes, as well as the various physiologic and 
psychologic phenomena associated with sex, have just one purpose to 
insure the successful union of the egg and sperm, and the subsequent 
development of the fertilized egg into a new individual.” 

The Male Reproductive organs : 

The testis (vasana) discussed previously as an endocrine gland, 
performs an equally important function as the source of the male sex 
cells 5 Jaina Biology refers to sperm duct or seminal vesicle ( sukradha- 
rinisira), 6 penis (upastha ), 7 sperm or semen ( Sukka ) 8 etc. But like 
modern Biology it does not go into the detailed descriptions of the 
male reproductive or gans-scrotal sac, testes, seminiferous or testicular 
tubules, vas efferens, epididymis, vas deferens (sperm duct), seminal 


1. Kosayaram jonim saihpatta sukkamlsiya jaiya taiya Jivuvavae jugga bhaniya 
bhaniya jinimdehim”, Tandula Veyaliya. p. 3. 

2 Ibid. 

“Pamcahim thanehimitthl purisena saddhiiii asamvasamanlvi gabbham dharejja, 
tam-itthi duvvippayada dunmsanna sukka. oggale adhitthijja, sukkapoggalasam- 
sat the va se vatthe ariito ionic anupavesejja 2 sayarii va se sukkapoygale- 
anupavesejji 3 paro va se sukkapoggale anupavesejja 4 siodagaviyade na va se 
ayamamanie sukkapoggle anupave>ejja 5 iccetehim pamcajavadharejja /”, 
Suirakrtanga II. 3, 56 Sthananga Sutra, pamcamosthana 

3. Sutrakrtanga II. 3. 5b 

“Tesim ca nam ahabienaiii ahavagiisenam itthle purisassa ya kammakadae 
jonie ettha nam n chunavattiyae (va) namam samjoge samuppajjai duhaovi 
sineham Samcinamti / tattha nam Jlva itthittae purisattae napuriisagattae 
viuttarhti /” 

4. Biology, p. 421. 

5. Biology, p, 421. 

6. Tandula Veyaliya p. 16, p. 35. 

7. Tandula Veyaliya, p. 38, 

8. Tandula Veyaliya, p, 3, 
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fluid, seminal vescicles. prostrate glands, cowper's glands, urethra and 
penis. 9 

According to Biology, a pair of these testes (glands) “develops 
within the abdominal cavity of all vertebrates, but in man and some 
other mammals they descend shortly before or after birth into the 
scrotal sac, a loose pouch of skin which is an outpocketing of the 
body wall." 10 

“ Each testis consists of about one thousand highly coiled semini¬ 
ferous tubules which actually produce the sperm. The seminiferous 
tubules are lined witii a germinal epithelium made up of rounded cells 
with laTge muscles. These cells undergo division to form cells which 
develop into the sperm, with compact heads, containing the mucleus, 
and a long whiplike tail for locomotion. 

“At one end of each seminiferous tubule (testicular tubule) is a 
fine tibule called the vas efferens, which connects it to a single, com¬ 
plexly coiled tube, the epididymis, where the sperm are storied. Each 
of the two epididymides lies close to the base of the testis to which 
it is attached. From each epididjmis a duct, the vas deferens (sperm 
duct), passes from the scrotum through the remains ol the inguinal 
canal, into the abdominal cavity and over the urinary bladder to the 
lower part of the abdominal cacity, where it joins the urethra. 

The sperm are suspended in a liquid, the seminal fluid, secreted 
from the seminal vesicle and the prostate gland. These secretions 
together with sperm, constitute semen. The urethra is a tube leading 
from the urinary bladder to the outside of the body. In the male the 
last part of it runs through the penis, the external representative organ, 
just above and in front of the scrotal sac. Within the penis the urethra 
is flanked by three columns of erectile tissue which is spongy and 
capable of being filled with blood. 

The female reproductive organs : 

_ . U _ a _ Ppears from the statement “Ithhie nabhihittha siradugarii puppha- 
naliy?garam“i 2 a t h at the egg - producing organs of the female-the 
ovaries (kucchis) are held in pla ce by ligaments within the lower part 

9. Biology p, 422 

10. Ibid., p. 42J, 

11. Ibid, p. 423. 

12. Biology, p. 492. 

12/a Tandula Veyaliya p. 3 
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of the abdominal cavity 13 between the hips. Each of the pairs of fallo¬ 
pian tubes coviducts( = siradugarii) is about the size and shape of a 
pupphanaliyagaiani ( lotus stalk ? ). 14 

The reference to Rtukala ( menstruation period) every month 15 after 
reaching the puberty and the discharge of menstrual blood 16 for three 
days 17 each month, the closing of yoni (uterus) after 12 muhurtas and 
its occurrence each month 18 upto 55 years 19 in Jaina Biology is sugges¬ 
tive that “when a girl reaches puberty there are many thousand eggs 
in each of her ovaries. Aparently no new ones are ever produced 
thereafter.” 20 

Since normally a woman ovulates thirteen times a year and but a 
single egg ripens each month, 21 “only 400 or so of these eggs ever 
reach maturity and escape from the ovary, the rest degenerate and are 
absorbed. 

According to modern Biology, the ovaries alterate in releasing 
their eggs, but the alteration is irregular and unpredictable. 

Jaina Biology, explains that the egg is released into the abdominal 
cavity at the time of ovulation, 22 whence it passes into one of two tubes 
called the oviducts (siradugam) 23 or fallopian tubes. The oviducts empty 
directly into the upper corners of a kosa—shaped organ, the uterus or 
womb which houses the developing embryo until the time of birth. 24 
This organ lies in the middle of the lower part of the abdominal 

13. Tandula Veyaliya, p 3 

14. Ibid. 

15. Ibid ( riukala ). 

16. Ibid. 

“Te riukale ph«'diya soniyalavaya VimoyaihU”. 

17. Ibid, Ta manjarayah strjnarii maSante, yadajasramisrarh dinairayarfi £ravati*’. 

18. Masi masi rajah strinam ajasrarii sravaii tryaharii Vatsarat dvada$adurdhvarii” 
Ibid, p. 4, sec Sthanariga tjka, 

19. “Panapannaya parenam yoni pamilayae /”, Ibid., p. 4. 

“Yati panncasatah ksayarii /, Sthanarigatika vide Ibid., p. 4. 

20. Biology, p. 423. 

21/a Ibid. 

21/b Ibid. 

22. “Itthie nabhihittha siradugarii pupphanaliyaliyaliyagararii / tassa ya hittha 
Joni ahomuha samttiya kosa //9//tassaya hittha coyassa mariijari (jarisi > 
tarisa u mariisassa” etc. “Fe riukale phudiya soniyalavaya vimoyamti /” 
Tandula Veyaliya, p. 3. 

23. Ttthie nabhihittha siradugarii pupphanaliyaggrarii /”, Ibid. 
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cavity 25 just behind the urinary bladder. Modern Biology state that “it is 
about the size of a clenched fist and has thick muscular walls 
and a mucous lining richly supplied with blood vessels.” 26 From 
the centre of its lower end (ahomuha) a single muscular tube, the 
vagina, 27 passes to the outside of the body. The vagina 28 serves 
both as receptacle for the sperm and so must accommodate the penis, 
and as the birth canal when prenatal development is complete. The 

uterus 29 ( yoni ) terminates in a muscular ring, ( cuyassa mamjari. 

mamsassa), i.e. “the cervix, which projects a short distance into the 
vagina.” 30 

Fertilization : 

In the act of sexual intercourse or copulation the erect penis is 
inserted into the vagina, where it ejaculates about 900000 31 sperm in 
the maximum, ( 200,000,000 sperm, according to modern Biology.) 32 

In one life or birth ( Bhava ) there may come one or two or three 
sperm of a male person in the minimum and 9 lakh sperm in the 
maximum as issue. Because there takes place the sexual activity 
called ‘mehunavattie’ in the heated sex-organs of the female and the 
male and both of them cause to combine semen (sperm) and blood (egg) 
into zygote in cohabitation in Yoni (cunnus) by their intercourse. Thus 
one or two or three sperm in the minimum and nine lakh sperm in 
the maximum may be ejaculated. 33 

24. ‘‘Kosayaram jonim sampatta sakkamisiya ja^ya / taiya jivuvavac / Ibid. 

25. “Tassa ya hittha joni ahonibha saihthiya kosa (9i” / Ibid. 

26. Biology, 423 : “Tassa ya hittha tarisa u mamsassa - Tandula Veyaliya, p. 3. 

27. “Ahomuha samtthiya tassa kosaiya hittha cujassa mamjari (jarisi ) tarisa itassa 
Tanduia Veyaliya, p. 3. 

28. Cussssa mamjari ( jarisi) tarisa u mamsassa / 

te riukale phudiya .. upto taiya jivuvavae/” Ibid. 

29. “Tassa ya hittha joni ahomuha samthiya kosa", Ibid. 

30. Biology, p. 423. 

31. “Egajivassya egabhavaggahanenam jahannenarh ikko Va do va tinni va ukkosc- 
narii - sayasahass puhattam jivanam puttattae havv;.rnagacchamti / Itthie ya 
purisassa ya k.^mmakadae jonie mehunavattie namam samyoge samup ajjai, 

te duhao sjneharii samcinamti ..tattha nam jayannen^m_havvama- 

gacchamti /*% Bhagavatl 2. 5, 0. 

“Jivanam parisamkha lakkhapihuttam ca ukkosam” //2//, Tandula Veyaliya, p. 4. 

32. Biology, p. 424. 

33. Bhagavati Sutra, 2, 5. 105 ; Tandula Veyaliya, sec also Sutrakrtgnga II.5. 
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It appears that the sperm travel up the vagina into the uterus 
partly under their own power and partly by force of the muscular con¬ 
traction of the walls of these organs. 34 

Most of the sperm become lost on the journey, 35 but a few find 
their way to the openings of the oviducts and swim up them, as 
suggested by the statement “Egajivassa.. . ikko.. .va do va tinni va. . . . 
puttattae havvamagacchamti.” 36 

If ovulation has occurred shortly after or before copulation, the 
egg which passes into the oviduct probably will be fertilized by one of 
the sperm. 37 “Only one of the millions of sperm deposited at each 
ejaculation fertilizes a single egg, 38 according to modern Biology. 

As soon as the egg has united with a sperm 39 it develops a 
fertilization membrane that prevents the entrance of others as is 
suggested by the fact that the unused sperm and unfertilized eggs die 40 
in the oviducts or uterus. 

After fertilization has occurred, the zygote, while passing down 
the oviduct to the uterus, begins to divide. 41 

34. Pamcahhh thanehimitthi puriscna saddhim asamvasamanlvi gabbham dharejja, 
tamitthi duvvippayada dunnisanna sukkhappoggale addhittijja sukkappo^gala- 
samsatthe va ?e sukkapoggalc anupavesejja siyodagaviyadena Va se ayamaraanle 
sukkapoggale anupavesijja iccetehim parhcajavadharejja / Sthananga Sutra V. 
vide Tandula Veyaliya, pp. 3-4. 

35. “Barasa ceva muhutta uvarim viddhaihsa gaccahi s? u /” Tandula Veyaliya p. 4. 
“Rtuvante strinam naropabhogena dvadasa muhurtamadhya eva garbhabhavah 
tadanantaram viryavinasat garbhabhava iti /”, Ibid p. 4. 

36. Bhagavatl Sutra, 2. 5. 105. 

37. “Kosayaram jonirii sampatta sukkamisiya jaiya / taiya jivuvavae jugga bhania 
jii^imdehiih /*’ Tandula Veyaliya, p 3. 

“Rtudinatrayante purusasamyogena apurusasamyogena Va purusavirycna milita 
yada bhaxanti tada jlvotpade - garbhasambhatilaksane yogya bhavanti (comm.) 
Ibid, Bhagavatl, 2.5.*05 
58. Biology, p. 424. 

39. Koi’ayarain jonim siihpatta sukkamisiya jaiya taiya jivuvvavae jugga bhaniya 
Jinimdehim”, Tandula Veyaliya, p. 3. 

40. Barasa ceva muhutta uvarim viddhamsa gacchai sa u / Tandula Veyaliya. p. 4. 
Rattakkada u itthl lakkhapuhuttam ca barasa muhutta / piasariikha sayapuhut- 
taiii ca barasavasa u gabbhassa // Ibid., p. 5 See its co nmentary. 

“Raktena, ukatayah purusaviryayuktayonyisca ckasyah striyah garbhe iaghan- 
yatah eko dvau va trayo va utkrstatastu laksaprthakatvam. ...nispattim ca prayali 
eko dvau va agacehatah sesastvalpajivitattatraiva mryante /”, Ibid. 

41. Imo khalu jivo ammapiusamyogc msu uyam pinsukkaiiitarii tadubhayasamsattharii 
gabbhattae vakkamai (1) 

JB-30 
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Seven 42 or eight to ten days elapse from the time the egg is ferti¬ 
lized until it is implanted in the uterine wall as suggested by Jaina 
Biology. Until it is firmly implanted, the developing embryo is nourished 
by a secretion of the utrine glands known as “Kalusarh Kibbisam.” 43 
(uterine milk?). At implantation the embryo consists of a cluster of 
several hundred cells derived by division from the original, fertilized 
egg 44 as indicated by the statement “Sattaham Kalalam hoirh, sattaham 
hoi abbuyarh”, etc. 

Implantation : 

It appears that the implantation of the developing embryo in the 
lining of the uterus is the process that involves activity on the part ot 
both embryo and uterine lining. 45 “The embryo secretes substances 
which des roy a few of the cells of the lining and then penetrates at 
the point. This stimulates the uterine tissue to grow and surround 
the embryo”. 

Nutrition of the Embryo 

As pointed out, after implantation in the uterine the embryo at 
first feeds on the menses of the mother and the semen of the lather 
or both combined into an unclean, foul, (substance). 40 In other words. 
“The embryo continues to develop at first obtaining its noui ishment 
by enzymatically breaking down the cells of the uterine wall immediately 
around it.” 47 And later it absorbs with a part of its bodies the essence 
of whatever food the mother takes. 48 That is to say, later it continues 

42. “Sattaha!;i Kalalam hoim sattaham hoi abbuyam / Tandula Veyaliya, p. 6. 

43. “1100 khalu jtvo ammspiusarhyoge mavysm piusukkarii tam tadubhayasarhsattham 
kalusarh kibbisarii tappadhmayae aharar aharitta gabbhattae vakkamai /” etc , 
Tandula Veyaliya. 1. p. 6. See Bhagavtti Sutra 1 7 61-62. 

44. “Sattaham kalalam hoim, sattsnam etc.’’ Tandula Veyaliya 2, p. 6. 

45. Tassa phalabimtasarisa uppalanalovama bhavai nabhirasaharanl janapie saya 
im nabhia padibaddha. nabhie tie gabbho oyiim Siyai anhayaihue oyae tie gabbhi 
vivaddham java java jautti /” 

46. Bio ogy p. 425 Tandula Veyaliya 

47. Biology p. 425 

48. Sutra Krtanga II 3.21 ; Bhagavati Sutra 1.7 6t. 

“Imo khalu Jivo ammSpiusamyoge niauyam pusukkam tam tadubhayasamsattharh 
kalusam Kibhisam tappadha mayae aharam §haitta gabbhattse Vakkamai /•, 
Tandula Veyaiiya p. 6. 
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to develop by extracting the nutritional essential from the blood 
stream 49 of the mother “via blood vessels of rhe placenta. 

The new human being develops only from the cells which tie along 
one side hollow ball originally implanted in the uterus, like a stalk 
of fruit or lotus. 51 “The other cells form membranes which nourish 
and protect the developing child eventually form part of the after¬ 
birth." 52 


The Placenta ( Matrjivarasaharani 53 ) 

The placenta in the female uterus is the organ made up of the 
villis plus the tissues of the uterine wall in which they are embedded. 
By means of this placenta the developing embryo obtains nutrients, 54 
and “oxyen and gets rid of carbon dioxide and metabolic wastes JJ 
as explained in modern Biology. 

According to Jaina Biology it appears from the statement *'mau- 
jivarasaharani puttajivrarasaharani maujivapadibaddha puttajivam 
phuda” that there are many capillaries in the villi which receive 
blood from the embryo by way of one of the two umbilical 
arteries and return it to the embryo by way of the umbilical vein 
(n ab h i r a s a h a r a ni) 56 

49. Biology p. -25. 

50. Sutrakrtanga II. 3 ; Bhagavati Sutra 1. 7. 62 

“Jam se mays nsnsvihso navarasavigaio... . . davvairii shsrei tao egadisenarii 
oyamaharei /”, Tandula Veyaliya, 5, p. 9 

51. “Tassa phalabiriitasariss uppalanslovams bhavai nsbhirasaharani Jananie says 
irh nabhie Padibaddha nabhie tie gabbho oyarii siyai amhayam tie 
oysetie gabbho vivaddhai Java Jautti”, Tandula Veyaliya 5, p. 9. Mauji 
varasaharani Puttajivarasaharani maujivapadibaddha puttajivam padibaddhs 
maujivaphuda tamha cinai /”, Ibid, 4, p. 9. 

52. Biology, p, 425. Tandula Veyaliya 5, p. 9. 

53. Tassa phalabimtasarisa uppanalovams bhavai.Jananie says iihnabhie 

padibaddhi nabhie tie gabbho oyam aiyai anhayariitie oyae tie gabbho vivaddhai 
java jautti /”, Tandula Veyaliya, 5, p. 9. 

54. Biology, p. 4?5. 

55. Tandula Veyaliya 4, p. 9 

56. Msujivarasaharanl puttajivarasaharani maujivapadibaddha puttajivam phuda 
lamhs aharei tamha parinamei avarsvi naiii puttajivapadibaddhi maujivaphuda 
tamhs cinai /”, / Ibid. ; Tassa phalabiriitasaiisa uppalanalovama bhavai nabhi- 
rasaharani Jananie says iiii nabhie padibsddha nabhie tie gabbeo o>am aiyai 
anhayariitie oyae tie gabbho vivaddhai Java Jsuti /” Ibid, 5, p. 9. 
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According to Modern Biology “The bloods of the mother and 
foetus do not mix at all in the placenta or any other place, the blood 
of the foetus in the capillaries of the chorionic villi come in close 
contract with the mother’s blood in the tissues between the villi, but 
they are always separated by a membrrne, through which substances 
must diffuse or be transporated by some active energy-requiring 
process'’ 57 . 

It is suggestive from the statement in Jaina Biology. “The foetus 
transforms whatever nutritive substance it takes from the mother's body 
into the five sense organs, bone marrow, hair, etc. 58 and makes 
respiration 59 but it does not pass stool nor urine, 60 etc., like the living 
man “that the placenta ( matrjivarasaharnl) is an important endocrine 
gland serving as the nutrivc, respirative and excretory organ of the 
foetus”. 61 


It is natural that the uterus (voni) increases in size as the foetus 
grows and “by the end of nine months its mass is twenty four times 
as great as the beginning of pregnancy'’. 62 Within the uterus the 
foetus assumes a characteristic foetal position with elbows, hips and 
knees bent, arms and legs crossed’ back curved and head bowed, and 
turned to one side, as suggested by the statement in Jaina Biology that 
the foetus in the mother’s womb exists like an umbrella or the side 
ribs of human body, 63 it is like hunch-backed (crooked shaped) mango 
( ambakhtfjjae ) and also it stays standing, sitting and lying there. 64 

56/a Biology p. 426. 

57. Maujivarasaharani puttajivarasaharani maujivapstfibaddha puttajivam phud* 
tamha aharei tamh3 parinamei avaravi nam puttajivapadibddha Maujivaphuda 
tamha cinai” Ibid 5 p. 9. 

58. Tassa phalabimtasarisa uppalanalovama bhavai nabhirasaharani Jananie says im 
babbia padibaddha nabhie tisc gabbha oyarii aiyai anhayamtic oyse tise gabbho 
vivaddhai jflva jautti / Tandula Veyaliya p. 9. 

59. Biology, p. 427. 

60. ‘-Jivassa nam bhamte, gabbhagavassa sanianassa atthi uccarei va pssavanei Va 

khilei Va.no inatthe samatthe, jive nam gabbhagae samane jam abSram 

aharei tarii cinai soiihdiyattae etc. upto nahattae /” Natthi uccarei va Java 
sonei va (3)” Tandula Veyaliya p. 7. 

61. Jive naiii gabbhagae samane savvao aharei savvao parinamei savvao usasei savvao 
usasei savvao nisasei abhikkhanam aharei abhikkhanam parinamei abhikkhanarii 
usasei, nisasai maUnv?rasahar?ni puttajivarasaharanl* maujivapadibaddha. Tandula 
Veyaliya 4. p. 9. 

62. Ibid, 3, p. 7. 

63. Biology, p, 427. 

64. Biology 427. 
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When the mother sleeps, wakes up, and becomes happy and unhappy 
the foetus also sleeps, wakes up and becomes happy and unhappy 05 
respectively. 

A child is born after the complete course of pregnancy of full 
nine months and seven and a half nights and days, 06 At the time of 
delivery if it comes out, being led first by the head or feet, it comes 
out in right way, if it comes out crosswise, it attains death. 07 That is 
to say “At birth the foetus usually is turned head doanward so that its 
head emerges first, but occasionally the buttocks or feet are presented 
first, making delivery more difficult. 68 


65. ‘-Gabbhagae samane uttgnae va pasillac va ambakhujjae va acchijja va chitthijja 
va nisiijja va tuyattujja va asaijja vg upto dukkhio bhavai (9) ”, Bhagavatl 1.7.61. 
Tandula Veyaliya, 9, p. 13. 

66. Ibid. 

67. Ibid. 

68. Bhagavatl Sutra 1. 7. 6? ; Tandula Veyaliya, p. 13. 

69. Bhagvati, 1.7.22 Aha narii pasavanakalasamayamsisisena va paehim Va agacchai 
samagacchai tiriyamggacchai vinighayamAvajjai” Tandula Veyaliya 9, p. 13. (II) 

70. Biology, p. 427. 



( Third Section ) 

EMBRYONIC DEVELOPMENTS 

Jaina Biology throws some light upon the division, growth and 
differentiation of a fertilized egg into the remarkable complex and 
interdependent system of organs which is the adult annual.' The organs 
are complicated and reproduced in each new individual with extreme 
fidelity of pattern, but many of the organs begin to function while 
still developing. 2 It appears from the study of embryonic development 
as revealed in Jaina Biology that the pattern of cleavage, blastula 
formation (hollow ball of cell-formation or firs, element format,on) and 
gastrulation is seen, with various modifications, 2 in all men and in a 
multicellular animals, according to modern Biology* The main outlines 
of human development can be discerned by studying the embryos of 
rats or pigs or even chicks or frogs. 

Cleavage and Gastrulation : 

In Jaina Biology it is found that the process of cleavage* takes 
place in a single fertilized egg and helps it to develop into a many- 

TT”SaMahaAJtalaiamhoiAT^ttahamhoi abbuyam, abbuys jayae pesj. r«ioya g ha- 
nambhave (17. to padbame mase karisu nam palarirjayai 1 biye mase pe Sl samjayae 
ghana 2 taic mase maue dohalam janai 3 cautthe mase msue arhBa.ro MP«« 
4 pamcame mase pamCa pimcliyao panim payam siram ceva mwattei 
mase pittasoniyam uvacinei 6 sattame mass sirasayaith 700 pamca pesisaya m 
Too naChamLo navanauirh ca romakovasayasahassalm nivattei 990« 
kesamamsuna saha kesaunarhsuna addhutthao romakuvakod.o 35000000, 

atthao romakuvakod.o nivvattei 350300no, atthame mase v.tt.kappo havai 
Tandula Veyaliya 2, p. 6. 

2. e. g. Putrajxvarasaharani (umbilical cord) functions to absorb food from the 
stream of mother’s blood. 

3. Tandula Veyaliya 2, p. 6. 

*’Atha dasaratratah kalalatamupayati nij?svabhavato/dasada$abhirdinaih Kalusatam 
sthlratam vrajalia karmaria punarapi buddbhdatvaghanatg bhavati, pratimasa 
masatah / pisitavisalata ca bahikrta sa hi paiiicamarfasatah // 53. Avayavasam- 
vibhagamadhigacchati garbhagato hi masatah / punarapicarmana nakbarhga- 
ruhodagama eva masatah / usasusiramuttamamgamupalabhya muhuh sphuranam 
ca masato / Navadaiamasato nijanijavinirgamanarir vikrtistato anyatha (54) 
Kalyanakarakarii, 2nd chap., vv. 53. 54, p. 27. 

4. Biology, P- 430. 

4/a Biology, p. 430. 

5. Tandula Veyaliya 2, p. 6 

“Sattaharh kalalath hoirii, sattaham hoi abbuyarit /.upto atthame mase 

vittikappo havai /” 
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celled embryo indicating that the egg cell splits or divides. 6 This division 
called mitosis in modern Biology is “accompanied by a complicated 
series of processes within the nucleus and cytoplasm of the cells. 7 

Blastula Formation: 

As the cells undergo further division, a spherical mass) Kalalarii, 
abbuyarh pesi, ghanam, palarii, etc.) 8 is formed; in the centre of it a 
cavity appears as it is suggested by the reference to the additional 
cleavages until finally the embryo consists of several hundred cells, 
arranged in the form of a hollow ball (arbuda or pinda) 8 /a from which 
differnt organs develop. At this stage the embryo is called a blastula 
by Modern Biology. 9 

Gastrulation : 

It is suggestive from the mention of the successive stages of 
development of parts of the body of the embryo “Kalalam, abbuyarh, 
pesi, ghanarii, palarii, piriida, pani, payarii, sirarii, pitta, sonita, sira, 
pesisayairh, navadhamani, romakupa, kesa, mariisu. 10 ” etc. that almost 
as soon as the single-layered blastula is formed, it begins to change into 
a double-layer gastrula. “ In simple, isolecithal eggs gastrulation occurs 
by the pushing (invagination) of a section of one wall of the blastula. 11 
“ The pushed-in wall eventually meets the opposite wall so that the 
original blastocoele is obliterated. The new cavity of the gastrula is 
known as the archentteron (meaning primitive gut), because it forms the 
rudiment of what is to become the digestive system. This opens to the 
outside by the blastopore, which marks the place where the indentation 
for gastrulation began. The formation of the two-layered embryo is 
accompanied by rapid growth and division of the cells, and the 
resulting gastrula has about the same diameter and shape as the blastula 
from which it came. The outer of the two walls of the gastrula is 
called the ectoderm (outer skin); it eventually gives rise to the skin 
and nervous system. The inner wall, lining the archenteron, is known 
as the entoderm (inner skin); it finally becomes the digestive tract and 
its outgrowths-the liver, lungs and pancreas.” 12 

6. Tandula Vtyaliya 2, p. 6. 

7. Biology, p. 431. 

8. Tandula Veyaliya 2. p. 6 
8/a Ibid, 2, p. 6. 

“Pamcame mase parhea pimdiyao panam payam siram ceva nivvat.tei 

9. Modern Biology, p. 431, 

10. Tandula Veyaliya, 2, p. 6. 

11. Biology, p. 431-432. 

12. Biology p. 431-432 
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Cleavage and Gastrulation in the Human Egg 

After fertilization Kalala 13 (zygote or flat disc) is formed within 
seven days, next arbuda 14 ( slightly hard mass or solid ball of cells or 
cylindrical embryo) develops within seven days; pesis 15 (tissues) are 
formed out of arbuda (solid ball of cells); ghana 10 with four angles is 
next formed from pesis, i. e. blastula and so on. 

That is to say, “the early cleavage of the human or mammalian egg 
resembles that of Amphioxus in forming cluster of cells called blastocyst. 
After this the mammalian egg differs in that the mass of cells divides 
into two parts-an outer, hollow sphere of cells and attached to one 
side of this, an inner, solid ball of cells (i.e. arbuda). The outer sphere 
is one of the foetal membranes, the other embryonic membranes develop 
from the inner, solid ball of cells. The inner ball proceeds to form a 
gastrula, consisting of ectoderm and entoderm. Within the inner cell 
mass two cavities form simultaneously. The upper one is the cavity of 
the amnion, lined with ectoderm. The lower one is the cavity of both 
the yolk and the primitive gut, lined with entoderm. Between the two 
cavities the cells spread out in the shape of a flat, two-layered plate, 
from which the embryo develops. At what is to become the posterior 
end of the embryo this plate connects with the outer chorion by a 
group of cells known as the body stalk, into the body stalk grows the 
(non-functional) allantois which has developed as a tube from the rear 
end of the entodermal (yolk) sac. Thus we find, after about two weeks 
of development that the human embryo consists of a flat, two-layered 
disc, about 0.01 inch across, and a staik which connects the disc with 
the outer chorion. ,<I7 

‘In all animals (except sponges and coelenterates) a third layer of 
cells, the mesoderm develops between ectoderm and entoderm.” 18 

Notochord ( Prestage of Pitthakarariidaga backbone ) 

The reference to the vertibral column ( Pitthakarariidaga ) in Jaina 
Biology presupposes the notochord (prestage of Pitthakaramdaga) which 
is a flexible unsegmented, skeletal 20 ( karariida ) which extends longi- 

13. Tandula Veygliya 2 p. 6. 

14. Ibid 

15. Ibid 

16. Ibid 

17. Biology, p. 435 

18. Ibid 

19. Tandula Veyaliya, 16, p. 35 

The short lived ‘Noto Chord’ is replaced by backbone in developed child. 

20. Ibid 



Aesxual and Sexual Reproduction 


241 


tudinally along the dorsal middle ( pittha) of all chordate embryos 
and is formed at the same time as the mesoderm, 21 Biology explains 
that “In all Vertebrates the notochord is short-lived structure, even¬ 
tually replaced by the vertebral column''. 22 

It seems from the absence of notochord with a proper nomencl- 
ture in Jaina Biology that the Jainacaryas did not mention it because it 
was a short-lived structure, eventually replaced by the vertebral column. 

Development of the Nervous System 

Although the two week old human embryo is a simple arbuda 21 
(a simple solid ball of cells or a simple flat disc, according to Modern 
Biology,) the two month old embryo has nearly all its structure in 
rudimentary form. 22 The brain (Sira or matthu) and the spinal cord 
are among the earliest organs to appear. It is stated in Jaina Biology 
that in the fifth month there develop fully the five pindas (two arms, 
two legs and head), 24 while siras, dhamanis (circulatory vessels) and 
Snayus (nerves) develop later on. According to Modern Biology, “All 
the regions of the brain arc established by the fifth week of develop¬ 
ment, and a week or two later the outgrowths which will form the large 
cerebral hemispheres begin to grow/' 25 

Development of Body Form : 

The conversion of the two-week old flat disc (arbuda) into a 
roughly cylindrical embryo is accomplished by three processes, (a) 
the growth of the embryonic disc into pesl (blocks of muscles-mam- 
sakhandaropa), 20 (b) the underfolding of the embryonic disc, especially 
at the front and rear ends into ghana (sama caturasram mamsakhandam 
bhavati - square - shaped blocks of muscles) 27 and (c) the construction 
of the Ventral body wall to form the further umbilical cord 
( nabhi). 28 

21. Biology, p. 437 

22. Biology, p. 437. Tandula Veyaliya, 16, p. 35. 

23. Tandula Veyaliya, 2, p. 6. 

24. Ibid. “Bic mase pesl sariijaya ghana" 2 

It suggests that the two-month old embryo has nearly all its structure in 
rudimentatry form. 

25. Tandula Veyaliya 2 p. 6. 

26. Biology p. 447. 

27. “Sattaem kalalam hoim. sattaham, hoi abbhuyam / 

abbuya jayae pesl, peslo, ya ghanam bhave //’, Tandula Veyaliya 2, p. 6. 

28. Ibid. 

JB-31 
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Growth is rapid at the end of the embryonic disc and in the fifth 
month of the embryonic development the head, two arms and two legs 
bulge forward from the original embryonic five pindas (areas ). 29 That 
is to say, “The head region bulges forward from the original embryonic 
area. The tail, which even human embryos have at this stage, bulges, 
to a lesser extent over the posterior end. The sides of the disc grow 
downward, eventually to form the sides of the body. The embryo 
becomes elongated, because growth is more rapid at the head and tail 
ends than laterally .” 30 

In the first month the embryo which is about Karsonarii palarh 31 
long is now recognizable as a vertebrate of some kind. It appears 
that “It has become cylindrical, with a relatively large head region, and 
with prominent gills and a tail . 32 In the second month blocks 
of muscle (pesl) become a little solid square-like shaped (ghana ). 33 
According to modern Biology, in the month-old embryo “blocks 
of muscle, known as somites, (i. e. pesl) are forming rapidly in 
the mesoderm on either side of the motochord and the beating heart is 
present as a large bulge on the ventral surface behind the gills. The 
arms and legs are still mere buds on the sides of the body .” 34 “By the 
end of six weeks the embryo is about half an inch long .” 35 “At the 
end of two months of growth, when the embryo is an inch long, it 
begins to look definitely human .” 36 According to Jaina Biology, in 
the fifth month the head, two arma and two legs develop from the 
five pinclas (mass or areas) of the embryo . 37 

But Modern Biology states that at the end of two months of 
growth, “The face has begun to develop, showing the rudiments of eye, 

29. Tassa phalabimtasaria uppalanalovama bhavai nabhirasaharani jananle saya 
im Nabhie padibaddha nabhie tie gabbho oyam aiyai anhayamtie oyac tie 
gabbho vivaddhai java jauti” Tandula Veyaliya, 5, p. 9. 

30. Tandula Veyaliya, 2. p. 6. 

31. Biology, p. 438, 

32. “Padhama mase Karisunam palam Jayai.” 

Tandula Veyaliya, 7, p. 6. 

It is about one fifth of aa ineh long in the 1st month, according to Biology, 
p. 348. 

33. Biology, p. 438. 

34. Tandula Veyaliya, 2, p. 6 “Bie mase pesi Samjayae ghana” 

35. Biology, p. 438. 

36. Ibid. 

37. Ibid. 
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car and nose. The arms and legs have developed, at first stage resem¬ 
bling tiny paddles but by this stage the beginnings of fingers and toes 
are evident.” 38 

In the six-month old embryo bile and blood get generated and in 
the seventh month 700 siras (circulatory vessels), 500 tissues of muscle 
and nine dhamanis (veins or arteries ?), 9900000 hair follicles without 
hair and beard and 35000000 hair follicles with hair develop; in the 
eighth month the embryo (foetus) is almost at full term, ready to lie 
born. 39 The course of the development of body form of the foetus as 
described in Jaina Biology is supported by modern Biology to some 
extent, when it explains that most of the internal organs are 
well laid out so that development in the remaining seven months 
consists mostly of an increase in size and the completion of some of 
the minor details of organ formation. The embryo is about 3 inches 
long after three months of development, 10 inches long after five 
months, and 20 inches long after nine months. 40 ” 

During the third month the nails begin forming and the sex of the 
foetus can be distinguished. By four months the face looks quite human; 
by five months, hair appears on the body and head. During the sixth 
month, eye-brows and eye-lashes appear. After seven months the foetus 
resembles an old person with red and wrinkled skin. During the eight 
and ninth months, fat is deposited under the skin, causing the wrinkles 
partially to smooth out ; the limbs become rounded, the nails project 
at the finger-tips, the original coat of hair is shed, and the foetus is 
'‘at full term” ready to be bom.” 41 

Here is the point to be noted that both Jaina and Modern Biologies 
agree to the fact that during the eighth 42 and ninth 42 a months there take 
place the full development of the foetus and it is “at full term,” ready 
to be born. The child is born after the gestation period of nine months 

38. Paihcame mase pamca Pimdiyo Paniiii siram oeva nivvatte, 

Tandula Veyaliya 2, p. 6. 

39. Biology, p. 438. 

40. “Cha^hc mase pittasoniyam uvacinei 6 sattame mase satta sirasayaim 700 
Pamca pesisayaim 500 navadhamanio oavanuim ca romakuvasayasahassaim 
nivvattei 990( 000 vina Kesamamsuna saha Kesamariisuna addhutthao romakuva- 
kodio nivvattei 35UOOOOO. atthame mase vittikappo havai /”, 

Tandula Veyaliya 3, p. 6. 

41. Biology, p. 439 

42. Biology, p. 439. 

42/a Biology, p. 439. 
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and seven and half days and nights of the embryonic development. 43 
This total gestation period or time of development, for human beings 
is almost equal to “the total gestation period of about 280 days for 
human beings, from the beginning of the last menstrual period before 
conception until the time of birth”, as explained by modern Biology. 44 

Formation of the Heart (Hiyaya) 44 /a 

Jaina Biology does not throw much light on the formation of the 
heart. But its reference to the generation of sonita (blood) in the 
sixth month of the growth of the foetus 45 and the development of 
circulatory vessels (700 Siras and 9 dhamanis in the seventh month) 46 
and to heart (hiyayam) in the^ adult suggests that in contrast to many 47 
organs which develop in the embryo without having to function at the 
same time, the heart and the circulatory system function, while under¬ 
going development. 

According to Modern Biology, 48 “The heart forms first as a sample 
tube from the fusion of two thin-walled tubes beneath the developing 
head”. In this early condition it is essentially like a fish heart, con¬ 
sisting of four chambers arranged in a series: the sinus venosus, which 
receives blood from the veins, the single atrium, the single ventricle, 
and the arterial cone, which leads to the aortic arches. 49 

“In the beginning the heart is a fairly straight tube, with the atrium 
lying posterior to the ventricle ; but since the tube grows faster than 
the points to which its front and rear ends are attached it is forced 
to bulge out to one side. The ventricle then twists in an S-shaped 
curve down and in fornt of the atrium, coming to lie posterior and 
ventral to it as it does in the adult. The sinus venosus gradually 
becomes incorporated into the atrium as the latter grows around it, and 
most of the arterial cone is merged with the wall of the ventricle”. 50 


43. Tandula Veyaliya, ?, p. 6 
43/a Bhagavatl Sutra, 1.7.62. 

44. Bhagavatl Sutra, 1.7.62, 

45 Biology, p. 440. 

45/a Tandula Veyaliya 16, p. 35 

46. Tandula Veyaliya 2 p, 6. 

47. Ibid. 

48. Ibid. 16, p. 35. 

49. Biology, d. 440 

50. Biology pp. 440-1. 
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“The embryonic heart, when it first appears is a single structure 
with only one of each chamber, whereas the adult heart is a double 
pump, with separate right and left, atria and ventricles. 

The heart begins separating into four chambers at an early stage. 
The two ventricles are completely separated but complete separation 
does not occur until after birth, when the oval window between 
them finally closes.” 51 

Development of the Digestive Tract: 

It is suggestive from the reference to the taking of food by the 
foetus through diffusion, 52 but not through mouth, that the digestive 
tract of the foetal child is first formed as separate foregut and hind- 
gut by the growth and folding of the body wall. 53 Modern Biology 
explains that this body wall “cuts the foregut and hindgut off as 
two simple tubes from the original yolk sac. These tubes grow' as the 
rest of the embryo grows, becoming greatly elongated.” 

“The mouth cavity arises as a shallow pocket of ectoderm which 
grows in to meet the anterior end of the foregut ; the membrane 
between the two ruptures and disappears during the fifth week of 
development. Similarly the anus is formed from an ectodermal pocket 
which grows in to meet the hindgut; the membrane separating these two 
disappears early in the third mouth of development”. 55 

The Development of the Kidney 

The development of the Kidney (tanuyamta ?) 55 /a is “one of the 
finest and most clear cut examples of the principle of recapitulation” 
according to Modern Biology. 56 There is no clear mention of the 
formation of kidney in the embryonic development in Jaina Biology, 
probably because of its non-function in this stage. It is stated that the 
foetus does not pass urine, while developing, for whatever food - sub- 

51. Biology p. 441. 

52. Ibid, p. 441. 

53. “Jive naih gabbhagae samanc no pahu muhenam Kavaliyam aharam aharittae ! 

. savvao aharci savvao parinamei abhikkhanam aharei abhikkhanam 

parinamei /’\ Bhagavati Sutra 1 7.61. ; Tandula Veyaliya 4, p. 7. 

54. Biology p. 441 

55. Biology, p. 441. 

55/a Ibid p. 442. 

56. Tandula Veyaliya, 16, p. 35 
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stance it absorbs Irom the mother's stream of blood is transformed 
into five sense - organs, etc. But the statement that “tanuyarnta 57 
(Kidney or small intestine ?) in the adult transforms urine” presupposes 
the development of kidney as one of the finest and most clear cut 
examples of recapitulation. 

The Jaina Biology's view on the non - functional kidneys suggests 
that “within the sub-phylum of vertebrates are three different types 
of kidney : “A man develops first a non-functional pronephros, then 
a mesonephros, which may be functional during foetal life, and finally 
the permanent metanephros. The three kidneys develop one after 
another in both time and space, each new kidney lying posterior to 
the previous one”. 59 

“The pronephros, which in the human embryo consists of about 
seven pairs of rudimentary kidney tubules, develops in the mesoderm 
and degenerates during the fourth week of embryonic life. From the 
tubules a pair of ducts grows back to the hindgut and connects with 

it. ”6° 


“The tubules of the mesonephros originate during the fourth week, 
reach their height at the end of the seventh week, and degenerate 
by the sixteenth week. These tubules connect with the ducts left by 
degenereted phronephros, and empty into them. In the female the 
mesonephros and its ducts degenerate completely except for a few non¬ 
functional remnants, but in the male some of the tubules remain and 
are converted into the epididymides, while the ducts become the vas 
deferens.” 61 

Formation of Lungs (Phopphasaphephas ) : 

Jaina Biology does not throw light upon the formation of lungs 
in the developing foetus, for they are non-functional at this stage, 
although it refers to the respiration of the foetus at every moment 
(abhikkhanarii usasei abhjkkhanarii nisasei) 6 2 through the mother’s 
organ, while developing in her womb. This fact suggests the non- 

57. Biology, p, 442. 

58. Tandula Veyaliya 16, p. 35 

‘ l Je se tanuyamte tena pasavane parinamei.” 

59. Biology, p. 443. 

60. Ibid. 

61. Ibid. 

Taadula Veyaliya (7) p. 38. 

62. Bhagavati Sutra 1.7.61 ‘Tandula Veyaliya 4, p. 9-10. 
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functional lungs of the foetus as explained in Modern Biology; 63 
according to which, not much blood passes through the embryonic 
lungs. “In the foetus only a small amount of blood passas through 
the embryonic lungs,to the left atrium.” 64 

Thus Jain Biology reveals that reproduction involves many complex 
and interdependent processes, the elaboration of sukrasonita (semen- 
blood ) 65 which regulate the development of the gonads 66 (Jananagranthis) 
of secondary sex structures 67 and the production of gametes 68 in the 
parents; behaviour patterns 69 which bring the parents together to 
release their gametes at such a time and in such a place that their 
union is probable 70 ; the union of male and female pronuclei 71 followed 


63. biology, p. 441 

64. Ibid. 

65 Tandula Veyaliya. 

66. “Itthie ya purusassa ya Kammakadae Jonic mehunavattie narnam saihyoe 
samuppajjai”, Bhagavatl, 2.5.105 Joni ahomuha sarhthiyB kosa / tassa ya hittha 
coyassa mamjari (jarisi) tarisS mariisassa / te riukale phudiya / Tandula 
Veyaliya, p. 3. 

67. “Itthie nabhi hittha siradugam pupphanahyagararii / nssa ya hittha Joni 
ahomuha sarhthiya kosa,” tassa ya hittha coyassa mamjari (jarisi ) tarisau 
mamsassa / te riukale phudiya soniyalavaya vimoyariiti 10 Tandula Veya- 
liya, p 3. 

68. “Kosayararh jonim Jampatta sukkamisiya Jaiya 1 taiya jivuvavae jigga 
bhamiya jinimdehim / Tandula Veyaliya, p. 3. 

69. “Pariicahim thanehimifthi purisena saddhim asamvasamanivi gabbh.m dharejja, 
tarn. Itthi duvvippayada dunrhsanna sukkapoggale adhitthijja / sukkapoggale 
adhitthijja/sukkapoggalasamsatthe va sc vatthe ahito jonie anupavesejja 2 sa>arii 
se sukkapoggale anupavasejja 3 paro va sc sukkapoggale anupavesejja 4 
siodagaviyadena va se ayamamanie sukhapaggale anupavesejja 5 iccetenim pamca- 
javadharejja” Sthananga Sutra 5 vide Tandula Veyaliya p. 3-4. 

70. Itthie purisaesa ya Kammakadoe Jonie attha narh mahunavattiyae (va) namaiii 
sarhjogc samnppajjai, duhaovi sineham sariicinariiti, /” Sotiakrtanga II, ?. 56., 
p. 98. 

71. “Te rudhirabindavah 4 kosakaram yonim sampraptah santah s u krami£ritah 
rtudinatrayantc puru§asamyogena apurussasarhyogena va puru§aviryena militah 
yada bhavanti tada Jivotpade garbhasambhutilak$ne yogya bhanii2//’ 

Tandula Veyaliya, p. 3. 
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by cleavage, gastrulation and morphogenesis 72 and devices for the 
care and protection of the developing young. 73 


72. “Imo khalu Jiva ammapiusarhyoge mauuyam piusukkarh. .sattaham kalalam hoi 
abbuyam abbuyam / abbuya Jayae pesio ya ghanam bhave / to padhame masc 

karisunm palarii jayai / bic muse pesi samjayae ghana 2.atthame mase 

vittikappo havai /” Tandula Veyaliya 2, p. 6. 

73. Jam sc mays nanavihao nava risavigaio tittakaduyakasaymbilamahuraim davvaim 
ahnrci tao cgadescnam oyamaharei ... ^ tassaphalabimtasarisa uppalanalovama 
bhavai nabhirasaharani jainanle im nabhie tie gabbo oyam aiyai anhayarhtie 
oyae tie gabbho vtvadclhai jaya jautti )'\ Tandula Veyaliya, 5. p. 9. 

“Sa tisata .. .tamgabbham, Daisiehim naiunhehim, naitittehim etc.vavagaya 

roga - soga - moha - bhaya - parissama Sa join tassa gabbhassa hiarh miyarii 
Patthaiii gabbha posafiam tarii dcse ya Kale ya aharaania hareniani....gabbhm 
parivahail /”, Kalpasutra, 95. 





SIXTH CHAPTER 

THE MECHANISM OF HEREDIlY 

( First Section ) 

The Physical Basis of Heredity 1 

It appears from the study of Jaina Biology that heredity is the 
tendency of individuals to resemble their progenitors 1 or the tendency 
of like to beget like. Each new generation of organisms from two- 
sensed to five-sensed closely resembles their progenitors as is evidenced 
by the fact of the classification of animals in Jaina Biology on the 
basis of the senses and structures 2 and certain distinctive parental 
characteristics 3 which appear frequently in successive generations of a 
given family tree. 

Although the resemblances between parents and offsprings are 
close, they are usually not exact. The offsprings of a particular set 
of parents differ from each other and from their parents in many 
respects to different degrees due to Karma. 4 “These variations .are 
characteristics of living things," 5 according to Biology, Some variations 
arc inherited ; that is, they are caused by segregation of hereditary factors 

1. “ tao mauyamga pannatta, tamjaha - mamsey 1 sonic 2 matthulumgc 3 tao 
piuyamea pannatta, tamjaha - atthi / atthimimja 2 ke>amaiiisuromaniha 3,” 
Bhagavatl Vyakhyaprajnapti, 1.7.61 ; Tandula Vcyaliya, 6 p. 10. 

That is to say, the individuals resemble their Progenitors structurally with some 
traits. Further it is stated in the Bhagavati Sutra that the united body of 
the mother and father in the child lasts as long as its worldly body exists, 
but it comes to an end with the perish of the physique of the chdd at last 
after getting weaker and weaker. Bhagavatl 1.7.61. 

2. Pannavana Sutra 1. 56-91 

( Beimdiyajivapannavana up to Parhcimdiya - manussajivapannavana / ; sec 
Pannavana Sutta 1.70 “Egakhura dukhura gandipada sinappada /*’ Pann tvana 
1.70, p. 30. 

3. Solidungular, biungular, multiungular animals, and animals, having toes with 
nails (egakhura, dukhura, gandipada and sanapphada ; Uttaradhyayum, 36.179 ; 
Pannavana 1.70) have distinctive parental characteristics which appear in 
successive generations. 

4. Ksamabhrdrankakayonnanisijadayoh sadrapaulru. ayoh, Srimaddurgatayorbalaba- 
lavatornirogarttayoh / Saubhagyasubhagatvasahgamajusostulyc api nrtvc antaram. 
yat tat karmanibandhanam tadapi no Jivaiii vina yuktimat//”, 1st Karmigrantha, 
p. 2, Devendrasurivirdcita - Svopajnarlkopeiah” 

5. Biology, p. 452. 

JB-32 
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amongst the offspring. Other variations are not inherited but are due 
to the effects of Karma 5 a or “of temperature, moisture, food, light or 
other factors in the enviroment on the development of the organism”, 6 
as Biology explains. 

The expression of inherited characters may be strongly influenced 
by the environment is which the individual develops as is evidenced 
in Jalacara (aquatic), sihalacara (terrestrial) and khecara (aerial) 
animals 6 /*”. “So studies of heredity consist, according to Biology in 
examining the traits ot successive generations of organisms and 
inferring from the visible likeness and variations what the heredity of 
the genes has been”. 7 

1 he transmission of specific characters ; 

In the Jaina Agamas the Jainacaryas have touched upon the ques¬ 
tions what parental characters 8 are transmitted to offsprings, how 
specilic characters 9 are transmitted and why the offspring is of the same 
species as the parental organism, e. g. the human species 19 or bovine 
species," the equine species'2 or the Asvattha species 13 (ficus religiosa). 

Jaina Biology holds the view that the foetus or rather the fertilized 
ovum 14 develops by palingenesis 15 ( instead of epigenesis, 16 ), in other 

5/a 1st Karma grantha, p. 2 with Sopajnavivaranopetah, Devendrasori. 

6. Biology, p. 452. 

6/a c.g. Jalacara ( aquatic ), Sthalacara ( terrestrial ) and Khecara ( aerial ) animals 
have the expression of their inherited character*, Pannavana Sutta 1. 61-91. 

7. Biology, p. 452. 

8. • Tao msuyariiga pannatta, tariijaha. mariise 1 sonie 2 n atthuluriigea 3 tao piuyaAga 
pannatta, tariijaha - atthi 1 atthimiriija 2 kesamathsuromanaha 3 /” 

Bhagavati Vyakhyaprajiiapti, 1.7 61. Tandula Veyaliya, 6, p. 10. 

9. "Egakhura dukhurs gandipada and sanapphada”. These specific characters 
solidungularity, biungularity, multiungularity and the toes with nails of different 
species of animals are transmitted to their progenies, as indicated by their mode 
of classification. (Utt., 36. 79. ; Pannavana 1.70.) 

10. Pannavana Sutta 192. ( Ma ussajivapannavana 1.70 ) 

11. Ibid ; 1.72 ( v-ona, gavaya, etc. ) 

12. Ibid., l.'l ( assa, asstara, ghedaga. etc. ) 

13. Ibid., 1.14. 16 ( asotthe ) 

14. Bhagavati Vyakhyaprajnapti 1-7.61-62. 

Tandula Veyaliya, 1-2, 3, 5. ( Jivenna.h gabbhagae ). 

15. i.e. exact reproduction of ancestral character. 

16. i.e. formation of organic germ as a new preduct in process of reproduction. 
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words all the organs are potentially present therein at the same time 
and unfold in a certain order, 17 e. g. the fertilized ovum contains in 
miniature the entire structure of the organism ( man ). 18 Skeleton 
(atthiya), muscle (mamsa ), blood (sopita), arteries (siras ?), Veins 
( dhamams ? ), nerves ( nharos = snayus), etc. /8 a which appear separated 
and distinct in the full man, though from their excessive minuteness, 
they are undistinguishable in the fertilized ovum. 19 

The inheritance of specific characters is explained in Jaina Biology 
in accordance with this view. It assumes that the sperm-cell (sukka ?) 
of the male parent, 20 contains minute elements derived from each of 
its organs and tissues ( pitr-angas.”) 20 a. Similarly it is suggestive that 
the egg (oyam) 21 of the female parent contains minute elements 
derived from each of its organs and tissues (matr-ahgas). * 1 2, /a The 
sperm-cell ( the seed in the case of a plant ) and the egg cell 
represent in miniature every organ of the present organism and contains 
in potentia the whole organism that is developed out of it. 22 

The fertilized ovum 23 is composed of elements which arise from 
the whole parental organism but it is not the developed organ 24 of the 
parents, with their idiosyncracies or acquired characters that determine 
or contribute the elements of the sperm-cell. Here lies the variation. 
The parental germ-plasm (piusukka ?) 25 contains the whole parental 
organism in miniature (or in potentia) but it is independent of the 

17. “Imo Khalu Jivo ammapiusamyoge mau - uyain piusukkham tam tadubhay - 
sarnsMtham Kalusam gabbhattae Vakkamai (I) ‘Sattaham Kalilam hoi upto 
aithame mase Vittlkappo havai /*’ (2) Tandula Veyaliya 1, 2. p. 6. 

IS. Ibid. 

1 8/a Tandula Veyaliya. 1, 2, 3, 16. 

19. Ibid., 1. 2 3. ( gabbham ) 

20. Imo Khalu Jivo ammapiusamyoge niau-uyam piusutkarii tam tadubhayasam- 
sattham Kalusarii gabbhattae vakkamai (l)*’ etc. Tandula Veyaliya, 1-2. 
Sutrakr^anga II.3.31, 

2 /a Bhagavati Sutra 1.7.61 ; Tandula Veyaliya, p. 10 

21. Tandula Veyaliya 1-2. (mau-uyam) 

21 /a Bhagavati Sutra 1.7.61 ; Tandula Veyaliya 6. 

Tandula Veyaliya 1 2. 

Ibid. 

23. Ibid. Bhagavati Sutra .7.61. 

24. Tan lu a Veyaliya 16, p. 35 

25. Tandula Veyaliya, 1,2. 
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parents' developed organs ( matr-angas and pitr-ahgas) 26 and is not neces¬ 
sarily affected by their idiosyncracies. 

In fact, the parental seed is an organic whole independent of the 
developed parental body and its organs. According to Brahmanical 
Biology “In the parental (seed) an element representing a particular 
organ or tissue may happen (for this is accidental, daiva) to be 
defective or underdeveloped or otherwise abnormally characterized, 
and in this case the corresponding organ or tissue of the offspring 
will be similarly characterized.". 27 

The Sukradharim Siras 28 (seminal nerves or ducts ) contain the 
parental seed (piusukkamwhich is a minute organism deriving 
its elements from the parental organs but distinct from the latter, 
and independent of their peculiarities and it is the combination 
and characteristics of these constitutional elements of the parental 
seed in the reproduction tissue that determine the physiological 
characters and predispositions of the offspring. Germplasm (sukka ?) 30 
is not only the representative of the “Somatic'’ tissues (muscular, 
(mamsapesi), adipose ( meda), bone (asthi) connective and nervous 
tissues etc. but also generates 31 /* and is generated 32 by the latter. 
This mutual interaction of the germ - plasm and so matic tissues 
(pesl) is a distinctive feature of Jaina Biology's hypothesis, the value 
of which should be estimated by the Biologists. 

26 Tandula Veyaliya 6. 

“Yaccoktam yadica mamanusyo manusyarrabhahkasmanna jadadibhyo jatah 
pitrsadrSarupa na bhavanti, tatrocyate yasya yasyashi angavayavasya bije 
bijabhcjva upatapto bhavati tasya arigavayasya vikrtih upajayate /”, 

Caraka, Sirirashan}?. 7 rd paricchda. 

27. P. S. A. H., p. 235. 

Sarvarya ya ca atmajanindriyani tesarii bhaVabhavahetih dairam /” 

Caraka. Sarirasthana. 3rd pariccheda. 

28 Tandula Veyaliya 16, p. 35 

29. Ibid, 1-2 

30. Tandula Veyaliya 1. 

31. Lokaprakasa 1.3. 9, { Rasasrgmamsamedo asthimajjasukrAdl dhatutam /” 
“Paitrkangani sukravikarabahulaityartbah /"Tandula Veyaliya 6 (commentary) 

31/a Tandula Vevalija, I, 2, p. 6 

“Imo Khalu Jivo ammapiusaihyogc mau-uyam piusukkam tam tadubhayasam - 

sattham Kalusam.sattaham Kalalam hoi, sattaham hoi abbuyam / abbuya 

Jayae pesi,.. ... . 700 paihca pesisayaim/* etc. 

32. Lokaprakasa, 1.3.19. 
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Jaina Biology emphasizes the infulence of the constituents of the 
food, etc. 33 on the character of the seed in the reproductive tissue 
especially as regards the stature of the offspring. 

“The peculiar characteristics or idiosyncracies of the elements that 
combine to form the Bija (seed) must be regarded as a matter of 
chance (daiva), in other words, “the truly congenital variations are 
accidental.” 34 

The Development of Genetics : 

As discussed above, Jaina Biology indicates that parental characters 
are transmitted through both the sperm and egg. 35 It is suggestive from 
this fact that inheritance is governed by units (factors) present in the 
cells of each individual as is evidenced by the embryonic development 36 
and the transmission of Partental Characters or traits. 37 

This view on the development of genetics as implied in Jaina Biology 
is explained by Modern Biology in this manner that there are two such 
factors (embryonic characters). “In the adult plant which segregated 
in the formation of pollen or eggs so that there was only one of each 
kind of factor in the egg or sperm/’ 36 This contention of Biology on the 

33. Tam gabbham naisiehim, naiunhehim, naitittehirii, naikaduehim, naikasaehim. 
nai-amvilehim, naimahurehirii, nainiddhehim, nailukkhehim, naisukkhehim, 

.. bhoyanacchayanagaiiidhamallehim, vavagaya-roga-soga-moha-bhaya-parissama 

sa Jam tassa gabbhassa hiarii miyarii pattharii / .gabbhaposanam tarii desc 

ya kale ya aharamaharernani” etc, KalpasQtra, 95, p. 85. “Tandutaktarii 
Varsasu lavanamanirtam saradi Jalarii gopayasca hemante / sisire camalakacaraso, 
ghrtam vasante gudasCa ante”, Ibid., p. 85 Subodhika” Yadukta,h Vagblmte- 
Vatalai^ca bhaved-garbhah kubjandhajadavamanah / pittalaih khalatih pungah, 
Svitri panduh Kaphatabhih / Tatha atilavanarh netraharam, atisitam marutarii 
prakopayati/ atyu ? nm harati balam, atikamam Jivitim harati “2”, Ibid, p. 86. 

34. Positive Sciences of the Ancient Hindus, p. 237 add here. 

35. Bhagavatl Sutra 1.7.61 ; Tandula Veyaliya 1, 2. “Imo Khalu Jivo ammapiusa- 
myoge mau-uym piusukkam sariisattham... .gabbhattae vakkamai etc” .. ^up to 
vjttlkappo havai /” Mau-ahiga - maihse mathulamge peo - ahga - atthi, atth : - 
mimja etc.) Tandula Veyaliya 6 ; 

36. Tandula Veyaliya 1, 2, 6 

37. Tao mau-aihga pannatta, tariijaha maihse 1 sonic 2 matthuluriige’ 3.Tao 

piuariiga pannatta, tariijaha - at thi / atthimiriija 2 kesamariisuromanaha 3”, Tan¬ 
dula Veyaliya 6 ; Bhagavatl Sutra 1.7.61-61. Matthuluriiueti mastakibhejjakarii 
anye tvahuh - Medahphipphisadih mastulriigamiti 3 Paitrkurigausukravikarabahu- 
lamityarthah prajnaptilni ? / Sukra^onitayoh samavikararapatvat matapitroh 
sadharananiti //, Tandula Veyaliya 6. p. 10 icomm entary). 

38. Biology, p. 453. 
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development of genetics is implied in the Jaina view when the details 
of cell division and fertilization are known from the evidences furnished 
by Jaina Biology. 39 It should be noted in this connection that the 
growth of each plant or animal is due to cell divisions plus increases 
in the size of the cells which comprise the organism. “This 
division of cells is an extremely regular process called mitosis 40 '’ in 
modern Biology. 

I he Determination of Sex 

Jaina Biology explains that the relative predominance of the sperm 
( Sukka ?) and germ cells ( Ojam ?) in the fertilized ovum (gabbhagaya 
jiva ) is a factor which influences the sexual character of the resulting 
offspring. Excess of the sperm-cell produces the male, that of the 
germ - cell - the female. If the sperm - cell and germ-cell are equal, 
a neuter is born. 

1 he Jaina view on the determination of the sex is further stated that 
it depends in part on a periodicity to which the life-history of the ovum 
in the female parent is conceived to be subject-a law under which the 
fertilization of the ovum on the fourth day after the menstrual discharge, 
or on the alternate (even ) days succeeding is favourable to the foetus 
developing the male sexual character, and on the fifth, seventh and 
alternate following days to the foetus assuming *he female sex. 42 

It seems from the study of garbhaposana ( nourishment of embryo) 
by the mother that there is an influence of nutrition on the ovum 
especially as regards the stature of the resulting offspring. 43 

The Jaina view on the determination of the sex finds support in 
Brahmanical Biology in the same manner that it emphasies the relative 
predominance of the sperm and the germ cells in the fertilized ovum. 

39. Tandula Veyaliya, 1-2. 

40. Biology p. 453. 

41. “Appam sukkarii bahiirh uuyam. itthi tattha jayai / appam uyam balunh sukkam, 
puriso tattha jayai 2(1) (22) dunhampi rattasukkanam, tullabhave napurhsao 3 
itthiuyasamaoge, bimbam tattha jayai” 4 (2) (21) Tandula Veyaliya, p. 13. 

42. “Rtusu dvadasa nisah, ptirvastisro atra ninditah / ekadasi ca yugmasu, syatputro 
anyasu kanyaka // 4 //” Tandula Veyaliya, Tika, p. 4. 

4^. Taenam Sa Tisala .. .. tarii gabbham naislehim, naiunhehim, .. .. Sa jam 
tassa gabbhassa hiaih miyam pattharii gabbhaposanam tam dcse ya kale 
ya ahara - maharemani. etc. suham parivahai /” Kalpasutra 95. pp. 86-87 with 
Subodhikatika. 
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“Excess of the sperm-cell produces the male, that of the germ-cell 
the female/' 44 “The sexual character of the offspring depends in part 
on a periodicity to which the life-histcry of the ovum in the female 
parent is conceived to be subject-a law of alternate rhythmic change 
(not unlike what we now know to regulate the development of several 
orders of bacteria or unicellular organisms), a law under which the 
fertilisation of the ovum on the fourth day after the menstrual dis¬ 
charge, or on the alternate days succeeding, is favourable to the foetus 
developing the male sexual character, and on the fifth, seventh, and 
alternate following days to the foetus assumming the female sex.” 45 

The Prayogachintamani states that the latter occurs on even days and 
the former on odd days. Influence of nutrition on the ovum, especially 
as regards the sex, stature and colour-pigment of the resulting offspring 
is emphasized in this way that “in general way ghee and milk for the 
male, oil and beans for the female parent are favourable to the 
bija.” 48 

The Jaina view on the determination of sex is indirectly supported 
genetically by Modern Biology in the following manner. “In man and 
perhaps in other mammals maleness is determined in large part by the 
presence of Y chromosome. An individual who has the XXY constitu¬ 
tion is a nearly normal male in his external appearance, though with 
underdeveloped gonads. An individual with one X but no Y chromo¬ 
some has the appearance of an immature female'/ 49 

“Eggs contain one X chromosome; half the sperm have an X 
chromosome, the other half have a Y. Fertilization of an X-bearing 
egg by an X - bearing sperm results in an XX, female, zygote. The 
fertilization of an X-bearing egg by a Y - bearing sperm results in an 

44. “Adhikye retasah putrah, kanya syat arttave adhike //, Caraka, Sarlrasthana, 
vide Positive Sciences of the Ancient Hindus, 239. 

45. “Snanat prabhrti yugmesu ahasu samgarnctam putrakamau tau ayugmesu duhiti— 

k ^ m au.\ etc. Ibid. Vide Positive Sciences of the Ancient Hindus 

pp 236, 38. 

46. Vide the Positive Sciences of the Ancient Hindus, p. 217. 

47. “Upacarecca madhurau$adhasamkrtabhyam ghrtakslrabhyam purusam stnyantu 
taiiamasabhyam /.” Carska. Sarlrasthana, vide the Positive Sciences of Ancient 
Hindus, pp. 237-38. 

48. Biology, p. 474. 

49. Ibid. 
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XY, male, zygote. Since there are equal numbers of X-and Y - bearing 
sperm, about equal numbers of each sex are born.” 49 /a “This XY 
mechanism of sex determination is believed to operate in all species 
of animals and plants with separate sexes.” 50 “In birds and butter¬ 
flies (Lepidopters) the mechanism is reversed; males are XX and 
females are XY. Sex chromosomes have been detected in some plants, 
notably in the straw-berries, and probably exist in other plants with 
separate sexes. The members of many species have the organs of 
both sexes present in each individual. In such organisms, termed 
‘hermaphroditic/ if animals and monoecious if plants, sex chromo¬ 
somes have not been found”. 51 

These hermaphroditic animal monoecious plants without having 
chromosomes maybe compared with the Sarhmurechima pranis (animals) 
and Vanaspatis (plants) without having sperms and egg, and 
pollens and ovules respectively. 


49/a Ibid. 

50. Ibid 

51. Ibid. 



( Second Section ) 

1NHERTANCE IN MAN 

Some of the phenomena in human inheritance have been observed 
by the Jainacaryas. Some principles apply to the inheritance of 
human traits as are suggested by the study of Jaina Biology 1 and 
Dasadasas (ten stages of life). 2 

The Inheritance of Physical Traits : 

The study of some evidences in the Jaina works suggests that the 
development of each organ of the body is regulated by a large number 
of genes 3 (units of inheritance). The age at which a particular gene 
expresses itself phenotypically may vary widely as is suggested by ten 
dasas (stages ) 4 of human life. 

Most characteristics 5 develop long before birth but some, such as, 
hair and e)e colour, etc. G may not appear until shortly after birth. Some 

1 . The child inherits muscles, blood, brain matter from the mother and bone 
(i.e. skeleton ), marrow of the bone, hair on head, beard, hair on body and nail 
from the father. Besides it inherits five sense-organs, circulatory and respiratory 
systems, excretory system, endocrine system, digestive system, nervous system, 
etc. See Tandula Veyaliya 1, 2. 3, 16. 

2. “Auso ; evarii Jayassa Jariitussa kamena dasa dasa evamahjjariiti tariijaha - Bala 
1 Kidda 2 mamda 3 bala ya 4 panna ya 5 hayani 6 pavaihca 7 pabbhara 8 
mummuhi 9 ssyanl ya dasama ya 10 Kalada (1) (31 ”. Tandula Veyaliya p. 15. 

3. Biology, p. 501 “gene applies to any hereditary unit that ca i undergo mutation 
and be detected by the change it produces in the pheno type of the organism. 
Ibid, p. 485. 

4. Tandula Veyaliya pp. 15-16. ‘ Jayariilttassa, Jariitussa, Ja sa padhariuya dasa / 

na attha suharii dukkharii vg, nahie janaririi balaya (1) (32) Biiyarii ca dasam 
patto. nanakilahim kidai / na ya sc kamabhogesu, tlvva uppajjai rai (2)(33). 
Taiyam ya dasam patto. pariikamagune naro / samattho bhumjiurii bhoe, jai se 
atthi gharo dhuva. (3) (34) Cautthi u bala nama. Jam naro dasamassto / 
samattho balam dariseum, Jai bhave nuruvaddavo (4) t35) pamcarnls dasam 
patto, anupuvvie Jo naro / samattho’ attho viciteum, kudumbam cgbhigacchai 
( 5 ) t.’ 6 i Chatthio hayani nama, Jarii naro dasamassio / virajjai u kamesurh, 
imdiesu ya hayai 16 ) ( 37 ) sattami ya pavamca o. Jam naro dasamassio / nicc- 
hubhai cikkanaxh khelarh, khasai ya khane khanc t7) i38i samkuiyavalicaihmo. 
sampatto atthamidasam / narinam ca anittho ya. Jarae parinamino / Jaragharc 
vinassamte, jivo vasai akamao (9) (40i hinabhinnasaro dino, vivario vicittao / 
dubbalo dukhio suyal, sampattoo dasamlm dasam” (10; (41) Tandula Veyaliya 

pp. 15-16. 

5. Tandula Veyaliya 1, 2, 3, 6 . 

6 . Ibid, p. 15 ( Pra'.hama dasa) 

JB-33 



258 


Jnina Biology 

such as amaurotic idiocy (balatva or mandatva ) 7 becomes evident in 
early childhood and still others, such as, cough, phlegm, bending oT the 
body, feeble sense-organs, etc. 8 develop only after the individual has 
reached maturity. 

1 he Inheritance of Mental Abilities : 

“The inheritance of mental ability or intelligence is one of the 
most important, yet one of the most difficult problems of human genetics’' 9 
as indicated by Biology. The reference to the fact in the Jaina works 
that the mental capacities of people form a continuous series from 
idiot ( manda or Jada ) to genius ( manisl ) 10 suggests that “intelligence 
is inherited by a system ol polygenes 10 a brought about by Karma, 11 
other evidence 12 substantiates this hypothesis. According to modern 
Biology, “The inheritance of feeble-mindcdness ( mamdata or Jadata 
or balatva) is due to a single recessive gene/’, 13 

It is now evident that the inheritance of mental defect is much 
more complex. Feeble - mindedness may be caused by diseases, 14 
or by other environmental factors, 15 but “the majority of cases are 
due to inheritance.” 

7. Ibid, p. 15 (Prathama and Trtlyada.sa) 

8. Ibid, p. 16 (ha>anl-6th da$a’, Pavarhca (7th dasa), Samkulyavalicammo 
8th dasa ), etc. 

9. Biology, p. 504. 

10. “Manisimanda”, 1st Karmagrantha with sopajnatika by Devendrasuri. p. 2. 

10 a The term ‘polygenic inheritance’ or multiple factor inheritance is applied when 
two or more independent pairs of genes affect the same character in the same 
way and in an addictive fashion, e.g. skin colour in man, Biology, p. 47. 

11. Manisijadayo.Karmanibandhanam. 

Karmagrantha I, with Sopajnatika Devendra Suri, p. 2. 

12 . “Kfariibhrdrankakayormanisijadayoh, sadrQpaniropayoh, s rlm addurgatayorbaIaba- 
lavatornirogarogarttayoh // Saubhagyasubhagatvasahgamajusostulye ‘api hrtve yat 
tat karmanibandhanam tadapi no antaram, Jivam vina yuktimat /” Ibid, (comm.) 
Polygenic Inheritance : Many human characters - height, body, form, intelli¬ 
gence and skin colour etc.... cannot be separated into distinct alternate classes, 
and are not inherited by a single pair of genes, Biology p. 470. 

13. Biology, p. 504. 

14. Biology, p. 5('4 ; -‘Micchabhavamtarakevalagelannapamadamatina naso / ‘Aha 
kimatthaiii nasati kiriijivatotayam bhinnam A537), Vi$esava£yakabha$ya, gatha 
(53 L. D. Series ; c Id Ed. (540), p. 113 ‘*Aparasya tu glanavasthayam anyasya 
kimapunah pramadading iha bhave api tasya (srutajagnasya » na^o bhavatl /” 
Ibid Vrtti on 54 ). p. 291. i. e. srutajngna gets destroyed because of 
feeble mindedness caused by diseases. 

15. Vise? avasybkabhasya, 537. 
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According to Biology, “special abilities—musical, artistic, mechanical 
and mathematical have a heredity basis and their inheritance is separate 
from that of general intelligence/’ 16 

Heredity and environment : 

It is suggestive from the study of the rise of Karma, etc. from 
the points of view of dravya (substance ), ksetra ( locus ), kala ( time ), 
bhava (life of birth ) and bhava (condition) 17 that both physical and 
mental traits are the result of the interplay of both genetic ( i. e. tiom 
the aspect of dravya) and enviromental factors (i.e., from the aspects of 
Ksetra, kala, bhava and bhava.) 

According to Biology, “A few genes, such as, those that determine 
the blood groups, produce their effect regardless ot the environment. 
The expression of other genes may be markedly affected by altered envi¬ 
ronment.” 18 The upper limit of a person’s mental ability is determined 
genetically as is indicated in the later stages (dasas) 19 of his life but how 
fully he develops inherited abilities is determined by environmental 
inferences 20 by his training and experience. 

It is easy to understand why the offspring of intelligent parents are 
sometimes less intelligent ( manda ) than either parent because of past 
Karma. 21 Biology explains this point in this way that “Since the 
co-ordinate action of many pairs of genes is involved in intelligence 
the fortunitous combination of those which produced the intelligent 
parents be broken up by genic segregation. Conversely, the chance 
recombination of favourble genes may produce a brilliant child from 
average parents , (but geniuses are never produced by feeble - minded 
parents). 22 

16. Biology, p. 504. 

17. “Udayakkhayakkhayovasamovasama Jam ca kammuno bhanita / Devvjrh Kheftam 
kalam bhavam bhavam ca saihppappa*’, Vises 3 vasyakabhasya. gatha 572, L.D. 
Series, p. 119. 

1'. Biology, p. 506. 

19. Samkuiyavallcamrno, sampatto atthamidasam / narinarii ca anittho ya, Jarac 

parinaraio” (8) (39) navaminmumuhi nama. Jam naro dasamassio / Jaraghare 

vinassarhtc. jivo vasai akaihao / (9) (40) bina bhinnasaro dipo, vivavio 
vicittao / dubbalo dukkhio suyai, sampatto dasamim dasarh (10) (41)” Tandula 
Veyaliya, p. 16. 

20. “Khcttam Kalam bhavam bhavam ca saihppappa /", Vbha. Ga 572, p. 119 ; 

21. First Karmagrantha with auto-commentary, Devendrasuri, p. 2. 

“Ksamabhrdahkakayormanisijadayoh.Karmanibandhanam / 

22. Biology, p. 506. 




SEVENTH CHAPTER 

EVOLUTION OF ORGANIC LIFE IN JAIN A BIOLOGY. 

( First Section ) 

PRINCIPLES OF ORGANIC EVOLUTION IN JA1NA BIOLOGY. 

The Jaina concept of organic evolution may be formed on the 
basis of detailed comparisons of the structures (samthanas)i of living 
forms, * 2 on the sequence of appearance and extinction of species 2 in 
past ages, on the physiologic and biochemical similarities 4 and differ¬ 
ences 2 between species as revealed in Jaina Biology and “on the 
analyses or the genetic constitution of present plants and animals” 2 . 

According to modern Biology, “The term ‘evolution’ means an un- 
folding or unrolling-a gradual, orderly change from one condition to 
another’ 5 6 . 7 “The principle of organic evolution states that all the 
various plants and animals existing at the present time have descended 


K Ekendoyajiva up to pancendriyajiva have many lypes of shapes by which they 
may be distinguished. ‘Samthanadesao vavi, vihanaim sahassaso.” Uttaradhya- 
yana Sura 36, 88, 91, 105, 116, 125, 135, 144. 154, 169, 178, 193, 

203. e.g. Egakhura, dukhuia ceva, gamdipaya sanappaya Hayamai Gonamai, 
gayamai sihamaino”. Utiaradhyayana Sutra, 36.180 ; see Pannavana, i.7o! 

2. Utiaradhyayana Sutra 36. 68-197 ; Pannavana Sutta !. 8. 147 (Sams.lrasamSvanna 
Jiva pannavana). 

3. E.g. Sthalacarajivas (terrestrial animals) are beginningless ( anadiya ) and endless 
(apajjavas.ya) with regard toSantati ( series of issues-generations. but they have 
a beginning and an end with .’regard to duration ( thiti) of an individual soul 
as Sthalacara duri g life, i.e. birth and death because of the sequence of their 
appearance and extinction in past ages. 

“Samtairh pappa nalya, apajjavasiyavi ya / Thiim paducca saiya, sapajjavasiya 
ya //** Uttaradhyayana Satra 36. i>3. 

4. E.g. • Egakhura, dukhura ceva. garirdipaya sanappaya Hayamai, gonamai, gayamii 
sihamaino” Uttaradhyayana Sutra 36.180. Panriavana Sutta, 1. 7u-74 ( Tirikkha- 
joniya pannavana ) See th^ second section “The livi g evidence for evolution” 

5. Ibid,, 

6. Biology, p. 512. 

•Shavaram purakkhayam savve pana savve bhuta savve jiva savve satta nanavi- 
hajopya nanavihasambhava nanavihavukkama sarirajoniya sarirasarhbhavs sari 
rasariibhava sariravukkama sarirahara kammovaga kammaniyana kammagatiya 
kammathiya kammana ceva vippariyasamuveriiti / se evamayanaha se evamayanitta 
§haragutte sahie sarnie saya jae Hibemi sarnie” suz. 362 Sotrakrtanga II 3.62. 

7. Ibid. 
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from simpler organism by gradual modifications which have accumu¬ 
lated in successive generations 8 ."' 

It appears from the study of Jaina Biology that the Jainacaryas 
have worked out a theory of a sort of gradual evolving life-forms on 
the basis of sense-organs 8 from the micro - organisms (nigodas) 10 - 
onc-sensed up to the five-sensed animals - men, 12 according to their 
metaphysical belief that the Karmaprakrti strives to change from the 
simple and imperfect to the more complex and perfect as a result ol 
modifications of karmas ,2 a accumulated in successive births in past 

ages. 

There arc infinite micro-organisms 13 ( nigodajtvas) which do not 
attain the stale of life of movable animals ( irasadis), i.e. they do not 
evolve into movable beings or undergo gtadual, orderly change. They 
are born and die, in their inclusion bodies ( sadharanasariras) ; again 
they continue their life in the same stage. 

]t is further stated that whatever number of beings from amongst 
the number of Samvavahararasis (.from gross one-sensed beings up to 
five-sensed beings-incn) attains perfection, their equal number of 
beings from amongst beginningless fine plant-lives evolves into samva¬ 
vahararasis (gross one-sensed movable beings up to five-sensed beings). ,J 

Here it is suggestive from this statement that the process ol 
evolution of organisms has not ceased, “but is occurring more rapidly 
to-day than in many of the past ages according to modern Biology. 


8. Ibid. 

9. Uttaradhyayana Sutra 36. 68-197. ; Pa^avan* Sutta 1. 19-55 .Egimdiyajiva- 


pannavtna ) up to 1-92. 138 ( Pa.hcendiya manussaitvapannavaos ) 

Bbagavati Sutra 25. 5. 749 ; Jivsbhigama Sutra pp. 997 ; Papnavana Sutta 1.55. 
102'; Lokaprakasa 1 - 4th Saw, v. 32; Nigodasattmhs.ka, Gommatasara 

( Jiva ), 73. 

Uttaradhyayana Sutra 36, 68 ff.. Papnavana Sutta 1.1 '-55. 

Uttaradhyayana Sutra 36. 144-7 ; Papnavana Sutta 1.92.138 

12/ a Sutrakrtanga II. 3.62 “Savve papa savve bhuta.ceva vippariyasamuvaxh.f 

13 Atihi anamta |lv«, jehitn na patio tasai parinamo. Uppajjamti cayamt. ya pun- 

i namtapamta 1 igoavasam apuhwanti," vide Lokaprakasa 1.4.67. 


10 . 

11 . 

12 . 


14. 


15. 


Brhatsariigrahanl v. 277. 

Sijjhanti jattiya kira iha sanvavahsrarasi majjao / 
tattia tammi // 58 /, PrgjnapanaVrtti, vide Lokaprakasa, 


Inti anaivanassaimajjao 

1.4.58, p. 328. 


16. Biology, P- 512. 
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The Jainacarayas believe that organisms are guided through their 
lives by an innate and mysterious force called paryapti 17 which enables 
them to over-come handicaps in their metabolism and environment. 

These adaptations 18 once made are transmitted from generation to 
generation. “But acquired characteristics cannot be inherited, for such 
characteristics are in the body-cells only, whereas an inherited trait is 
transmitted by the gametes - the eggs and sperm” 19 , as it is suggested 
by the statement that the child in the mother's womb inherits (receives) 
flesh, blood and brain matter from the limbs of the mother and bone, 
marrow, hair, beard and hair on the body and nail from the limbs of 
the father, 20 the combined body of the parents in the child (first as 
gametes, next as developed body) lasts as long as its worldly body 
exists 21 

The study of Jaina Biology indicates that variation 22 is the charac¬ 
teristic of every group of animals and plants, and organisms may differ 
in many ways. 23 Animals and plants exhibit many variations which are 
neither a help nor a hindrance to them ; these will be transmitted to 
succeeding generations. 24 There maybe georgaphic or genetic or ecologic 
isolation of incipient species to prevent interbreeding. 

Modern Biology explains that variations arising from changes in 
the genes or chromosomes - called mutations - are the raw materials for 
evolution by natural selection. Obviously, then, evolution cannot take 

17. See the 1st section of the 1st chapter for paryapti and its function. 

18. Beings adapt themselves to different environment in their life's struggle for 
existence as it is found in the case of Sthalacara (terrestrial), Jalacara (acqatic) 
and khecara ( aerial) pranls ( animals ). See Sutrakrtanga, Srutaskandha II, 
Adhyayana 3, Bhagavatl Sutra 7.3.275. Pannavana Sutta, Stha'apadaih; JiVa- 
bhigama Sutra 1. 34-36 ; Tarkarahasyadlpika, v. 49 ( Jainamatam ), Tfka by 
Gunaratna. 

19. Biology, p. 514. 

20. Bhagavatl Sutra, 1.7.61. Tandula Veyaliya. 6. 

4 Tao mau-aihga pannatta, tamjaha, mamse 1 sonic 2 matthulumge 3 tao 
piu-am?a pannatta. tamjaha-atthi 1, atthirnimja 2 kesamaihsuromanaha 1”. 

21. Bhagavatl Sutra 1.7.61, 

22. See the chapters on the classifications of plants and animals and their repro¬ 
ductions-2nd chapter and 3rd chapter. Tne Evolution of Plant Reproduction 
and Reproduction (5th chapter). Variations are based on structure, sense- 
organs, habitat (sthalajala, nabha etc.), reproduction, etc. 

23. Ibid. 

24. See the 6th chapter on the Mechanism of Heredity. 
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place without mutations, and although natural selection docs not create 
new characteristics, it plays an important part in determining which 
of them shall survive".2s Truly speaking, “The evolution of new species 
involves both mutation and natural selection'’. 2 ** 

The origin of life : 

Now the question is how the ultimate origin of life on this planet 
took place. The Jainacaryas do not believe in the origin of life as 
modern Biology advocates. Plant life 2 ? and animal life 2 ** are, according 
to them, beginningless ( anadi) and endless (aparyavasita ) with regard 
to santati (series of species ). 20 But Jaina Biology conceives the 
different states of birth of the world of life: plants and animals in 
some sort ol evolutionary relationship. So according to its concept, 
the first living organisms are the inifinite Nigodas (micro-organisms), 30 
continuing their life in inclusion bodies ( sadharana s iriras ) 3 * like huge 
colonies of viruses, but most them do not attain the state of movable 
animals. 

It appears that they exist in an atmosphere, presumably obtaining 
common energy and common respiration by the fermentation of certain 
of the organic substances (i. e. molecules of the common body), as it 
is suggested by the statement that ‘‘common differentia of these 
Nigodas (micro-organisms) is said to belhe common food and common 
respiration.’' 33 

These heterotrophs could survive only as long as the supply of 
organic molecules accumulated from the past lasted, as is implied by 
the words that “in that common inclusion body when one Nigoda 
(micro-organism) dies, there is the death of infinite Nigodas 

25. Biology p. 515. 

26. Ibid, p. 517. 

27. Uttarfldhya'ana Sutra 36.101. “Sariitaim pappa na<ya, apajjavasiy^vi va / 

Thiirii puducca Saiya, sapajjavasiy.ivi ya //” 

28. Uttaradhyayana Sutra 36. 131, 140. 150, 159, 174. 183, 189, 198. 

19. Ibid. 

30. “Atthi anfii.lp jivp, jol iiii na patio tasaipariiumo,” Brhatsamgrahani, v. 277 

p. 2*. 

31. Gommatasara, Jivakrvnda 191. 

32. Orhat Sarhgraharu, v. 277. 

33. “Saharanamaharo saharanamanapanagahanam ca / Saharanajlvanam silharanalnk- 
khanam bhaniyam //’*, Gommatasara, 192 ( Jlvakandi ). 
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(micro-organisms) (with it), (while) when one Nigoda is born, there is 
the birth of infinite Nigodas there. 31 

In the next stage it is suggestive that before the supply of organic 
substances was exhausted, the heterotrops (some suksma Nigodas) evolve 
further and become autotrophs 33 .(bacteria samvavahararas.s ), which 
are able to make their own organic molecules by chcmosynthes.s or 
photosvmhesis 36 as is suggested by the reference to sevala, and green 
plants in summer that many usnayonika beings (plant bacteria .) 
get generated as plant-bodied beings (vanaspatikayikas) in certain 
numbers, and they increase and decrease also in certain numbers and 
they are born aeain, for this reason many plants, having leaves, 
flowers and fruits, remain (or look) green and shining in summer 
season. 37 

Modern Biology explains this evolution of heterotrops into auto¬ 
trophs in this manner: “An organism might acquire by successive 
mutations, the enzymes needed to synthesize complex from simple sub¬ 
stances, in reverse order to the sequence in which they arc normally 
used/' 38 

“When, by other series of mutations, the organism was finally able 
to synthesize all of its requirements from simple inorganic substances, 
as the green plants can, it would be an autotroph”. 39 “And once the 
first simple autotrophs had evolved, the way was clear tor the evolu¬ 
tion of the vast variety of green plants, bacteria, molds and animals 
that inhabit the world”. 40 

It is suggestive from these considerations of the world of lile that 
the origin of life, as an orderly natural event on this plan was possible, 
although the Jainacaryas have worked out a theory ol a sort of gradual 
evolving life - forms according to their metaphysical belief that all life 

34. ‘Jatthekka marai jivo tattha du maranarii have anamtanam / 

Vakkami jattha ekko vakkamanam tatthanariitanaih,” Ibid, 193. 

35. “Sijjhanti jattiya kira iha samvavahararasimjjao Inti anaivanassaimajjao tattiya 
tammi /” PrajnapanaVrtti, vide Lokapraka$a, 4.50, p. 328. 

36. Green algae, etc. can make their photosynthesis, sevala, (algae , etc., ar* men¬ 
tioned in the Sutrakrtanga II. 3. 54. 

37. Bhagavati Sutra 7.3.275. 

3 8 . Biology, p. 522. 

39. Ibid, p. 523. 

40. Biology, p. 523. 
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gave rise to a variety of forms which were able to take advantage 
of the different habitats available. 45 

Some plants 46 and terrestrial animals 47 as mentioned in Jaina 
Biology are indigeneous, but those of every other parts of India 
resemble every other species and those of other places resemble some 
other place’s species. If may be inferred from this fact that organisms 
from the neighbouring parts might have migrated or were carried to 
the new land and subsequently evolved into new species. It should be 
noted that there is no indigeneous camel 48 in Bengal, even though there 
are tigers, etc. in the Sunderbans in Bengal, ideally suited for such 
creatures, because this animal (camel) cannot survive being exposed to 
Bengal's climatic conditions. 

There are many facts about the present distribution of animals 
and plants as described in Jaina Biology which can be explained only 
by their evolutionary history Allegators 49 are found only in rivers of 
some parts of India. Some plants and trees grow only in some 
parts of India, e. g. capavamsa 50 (a kind of bamboo) found in 
Assam and Bengal. There are described many kinds of bamboos 51 
and allegators 52 in Jaina Biology. It seems that because the bamboo 
plants and allegators have been separated respectively for several 
thousand years in their respective habitats, they have followed separate 
evolutionary pathways, and are slightly different, but they arc still 
closely related species of the same genera 53 in their respective 
taxonomy. 

According to modern Biology, one of the basic tenets of Biogeo¬ 
graphy is that “each species of animals and plants originated only 
once.” 54 From its headquarters each species probably spread out 

45 . Biology, p. 548. 

46. See the second chapter : “Types of Plants”. 

47. See the 3rd chapter “Classification of Animals”. 

48. Utta. vPannavana 1. 72). 

49. Gaba (Pannavanii 1. 65), 

50. Cavavamsa (Pannavana 1.46) 

51. Vamse velu kanae kamkavamse ya cavavamse ya /” Udae Kudae vimae Kam- 
davelu ya Kaltana //” Pannavana I. 46.34. 

52. Pannavana 1. 65. “Dili vcdhala muddhaya pulaga simagara /” Setarh gaha 

53. Biology, p. 548. 

54. Biology, p. 548 
JB-35 
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until halted by a barrier of some kind - physical, such as, an ocean, 
a river, a desert, a mountain and environmental, such as, an unfavour¬ 
able climate or biologic, such as, absence of food or presence of 
enemy organizations which prey upon it or compete with it for food 
or shelter.” 55 

The question why certain animals and plants are present in one 
region but are excluded from another in which they are well adapted 
to survive (and in which they flourish when introduced by man) can 
be explained only by their evolutionary history. 



55. Ibid, p. 549. The Sutrakrtanga 11. 3 ( knowledge of food ) suggests that there 

is a biologic barrier for plants and animals to survive because of absence of 
food or presence of enemy organizations which prey upon a species or compete 
with it for food or shelter. 



( Third Section ) 
PRINCIPLES OF ECOLOGY 


A close study of the world of life-plants and animals as presented 
in Jaina Biology reveals that there is a remarkable fitness of the 
organism for the place ( thana ) l in which it lives, e. g. water for 
aquatic animals, land for terrestrial animals and air for aerial animals 2 
as indicated by their classifications and habitats. It is suggestive 
from this fact of fitness of organisms for the habitats in which they 
live that this fitness of their structure, of function, even of behaviour 
pattern, has arisen in course of evolution by natural selection 3 as 
explained by modern Biology. 

“The outcome of evolution is a population or organisms, a species, 
adapted to survive in certain type of environment .” 4 

The species mentioned in the classifications 5 of plants and animals 
in Jaina Biology show adaptations both in the physical environment and 
biotic environment which includes all the plants and animals in the 
same region , 6 e. g. some plants and animals live on land in the same 
region, while some plants and animals live in the region of water 7 as 
indicated in the sthanapada of the Pannavana Sutra, regarding the 
habitats of plants upto those of five-sensed animals. 

Some of the fundamentals of ecology, the study of the interrela¬ 
tions between living things and their physical and biotic environment, 
etc. have been discussed in the first section “Biologic Interrelation” 
of the second chapter : “The World Of Life.” Now the problems of 

1. Pannavana Sutta 2, Thanapayam, Sutras 148-166, etc. 

2. Uttaradhyayana Sutra 36.171. 

3. Pannavana Sutra 1 . 61-91. Biology, p. 570. 

4. Biology, p. 570. 

5. Sec Thanapayam of Pannavana Sutta. 160 - 162. “Vanagsaikayathanaim”, 

“Agadesu tadagesu nadisu dahasu vavisu pukkharinisu dihiygsu gumjaliyasu 
saresu .....dlvesu samuddesu savvesu ceva jalasaesu* . 

See also “Veimdiyathanaim”, Pannavana Sutta 163-166. ‘ Agadesu tataesu 
nadisu.dlvesu samuddesu savvesu ceva jalasaesu /”, etc. 

6. See the second chapter : The World of Life, first section - Biologic Inter¬ 
relationship, Ecosystem, Habitat and Ecologic Niche, Types of Interactions 
between species of Plants and Animals, etc. 

7. Thflnapayam, Pannavana Sutta 2. 
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ecology will be discussed here more in detail as revealed in Jaina 
Biology. 

Factors Regulating the Distribution of Plants and Animals ; 

The study of the classification of organisms and their habitats 
reveals that probably no species of plants or animals is found every¬ 
where in the world , 8 for some parts of the earth are too hot, too cold, 
too wet, too dry, too something else 9 for the organism to survive. 
That is to say, all the environments may not be suitable for each of 
the species of plant or animal for their survival. 

Modern Biology also explains that “most species or organisms 
are not even found in all the regions of the world where they could 
survive. The existence of barriers prevents their further dispersal and 
enables us to distinguish the major biogeographic realms characterized 
by certain assemblages of plants and animals .” 10 

It is found in Jaina Biology that each species requires certain 
materials for growth and reproduction . * 11 It is presumable that it can 
be restricted if the environment does not provide a certain minimal 
amount of each one of these materials. 

The distribution of each species is determined by its range of 
tolerence to variations in each of the environmental factors 12 as it is 
indicated by the birth of different species of plants and animals in 
different habitats - land, water and air , 13 etc. 

8. “Suhuma savvalogammi, logadese ya bayara Uttar§dhyayana Sutra, 36.100; 
“Beimdlya u. negaha evdmayao / logegadese te savve, na savvattha viyahiya /”, 
Ibid. 36.130. 

“Teimdiya-logegadese te savve, Ibid. 36.139. 

“Caurimdiya - logassa egadesammi, te savve parikittia (149) Ibid. 

Paihcemdiya - “logassa e. adesammi, te savve u viyahiya /”, Ibid, 36.158, 
Maccha, etc... “Locgadese te savve, na savvattha viyahiya /” Ibid 36. 1 73 
About birds “Logegadese te savve, no savvattha viyahiya /”, Ibid, 36.188. 

9. SQtrakrtariga II. 3. 

JO. Biology, p. 570 

11. Sutrakrtanga II. *3. ( Aharaniksepa ) ; Knowledge of food 

12. Sutrakrtahga II. 3. 43-62. 

13. Sec Thanapayam, Pannavana Sutta 2 ; Uttaradhyayana Sutra, 36.171 ; 
Pannavana Sutra 1.61. 

“Jalacara pamcimdiyatirlkkhajoniya thalacarapamcimdyatirikkhajoniya khahi- 
carapaihcimdiyatirikkhajoniya /’* 
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It has usually been observed that certain stages in reproduction 
are critical in limiting organisms; seedlings 14 and larvae 15 are usually 
more sensitive than adult plants and animals. 

According to modern Biology, “Some organisms have very narrow 
range of tolerance to environmental factors, others can survive within 
much broader limits. Any gives organism may have narrow limits for 
another .” 16 

It appears from a close study of the world of life in Jaina Biology 
in regard to the ecosystem that temperature , 17 light , 18 water , 19 atmos¬ 
pheric gases 20 and food 21 are some of the important limiting factors 
regulating the distribution of plants and animals. 

“Temperature is an important limiting factor, as it is demonstrated 
by the relative sparceness of life in the desert and arctic. The role of 
light is important in controlling plants and animals. Plants and 
animals must have li£ht for their survival but they had to evolve 
mechanisms for protection against too much or too little light. 

Water is a physiologic necessity for all organisms, but it is a 
limiting factor primarily for land organisms. 


14. Stages of embryonic seed ( Jonibhue bic ), hypocoty (first radicle = mula), 
cotyledons ( prathamapatras ), epicotyle ( prathamakisalaya) and its develop¬ 
ment or growth ( vivaddhamta ), Pannavana 1- 154. 9. 97-98. 

Biology, p. 571. 

15. See Sutrakrtahga II. 3. 19-20 ; Tattvarthadhigama Sutra II. 24. 

Three sensed beings eg. Pipilika (ant trapusa vinas (cucumber weevils), trana- 
patra (haraka) iPlant lice) and four sensed beings e. g. kita (butter flies and 
moths*, Patahga (grass hoppers and locusts) have larvae stage before coming 
into being (adult ). Biology, p. 5 1. 


16. Ibid, p. 571. 

17. Sutrakrtahga II. 3. 

18. Bhagavatl Sutra 7. 3. 274-5. 


19. 


20 . 


21. 


Sutrakrtanga II. 3.. 


Sutrakrtanga II. 3. 


Sutrakrtahga II. 3. “Aharaniksepa”. “Some beings arc born in earth as trees. 
These beings feed on the liquid substance of these particles of earth, the origin 
of various things ; these beings consume earth-bodies, water-bodies, fire- 
bodies, wind-bodies, bodies of plants, etc. “Pudhavisu rukkhattae viuttamti 


te jiva tesim nanavihtjoniyanam pudhavinam sinehamahareriiti, le jiva abarcih- 
ti pudhavisarirarh ausarirarii teusariram vausariram vanassa^sariram * II. 3. 
43, p. 91. 



278 


Jaina Biology 


Atmospheric gases-the amount of dissolved oxygen is a limiting 
factor for certain forms living deep in the soil or on mountain heights 
and aquatic environments * 22 

Even fiie 23 may be a factor of ecologic importance. 

“The knowledge of food for plants and animals as revealed in the 
Jaina work 2 « shows that the need of living things for energy is food. 
Modern Biology defines that “the transfer of food energy from its 
ultimate sources in plants, through a series of organisms each of 

which eats the preceding and is eaten by the following is known as 
food - chain .” 25 


“Man is the end of a number of food - chains, for example, man 

eats big fish, which ate little fish, which ate small invertebrate which 
ate algae .” 26 

The ultimate size of the human population is limited by the 
ength ot our food - chain, the per cent efficiency of energy transfer at 

on1he S, earlh."» e Chai °' a " d by ‘ ht am0,,,H ° f li8h ' eners >' fallin8 


It is to be noted in Jaina Biology that parasites (anusayas ) 26 mav 
also exist as members of food chains for example, mammals and birds 
are parasitized by fleas , 26 etc. and in the fleas, (dam$a ) 26 / a etc., live 


22. Sec Biology, p. 571. See also Sutrakrtanga II. 3 for environment. 

23. ‘te jlvs aharemti teusarirarii” Sutrakrtanga II. 3.43, p . 91. 

24. Sutrakrtanga II, 3. Shgraniksepa 

25. Biology, p. 572. 

26. Ibid 

27. Ibid. 

28 Sutrakrtanga It. 3. 53. 

“Nanavihanam tasathavaranaifa poggalanarh sarjresu v a -, racittesu vg, acittesu 
va, anusuyanae viu tt aifati, te jlvg tesim napavihapari, tasathavargnam Pananarix 
sinehamaharemti, etc. up to tesim tasathavarajoniyana* anusOyaggnam sanra 
oanavanria javamakkhayarii /” 

“Te jiva vikalendriyah sacittesu manusyadi*arire 5 u yukgliksadikatvenotpadyante 
tatha tatparibhujyamane ? u mancakadlcvacittesu matkunatvenavirbhavanti /» 
fiks ibid p. 102 
28/a Bhaga 9.33.3 4 
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protozoa 29 ( krmi) which are in turn hosts of bacteria 36 “since the 
bacteria might be parasitized by viruses there could be a five-step 
parasite food - chain .” 31 

It is known from the study of the classification of plants and 
animals and their distribuion on land and in water that each region is 
inhabited by a host of animals and plants and there are many 
interrelationships 32 - competition, commensalism, predation and other 
factors 33 between them that are also involved in determining whethw 
or not some single species can survive there. 

A biotic community 34 as found in Jaina Biology is composed of 
smaller groups, members of which are more intimately associat-ecM 5 
According to modern Biology, it is also known as populations, for there 
is no sharp distinction between a population and a community . 36 So a 
biotic community as noted in Jaina Biology is an assemblage of popula¬ 
tion living in a defined area or habitat (thana ) 37 it can be either large 

29. Tatha acittfbhutesu manusyadigarirakesu vikalendriyateriresu va te jiva anusyu- 
tatvena-paranifraya krmyaditvenotpadyante /” Tika, Sutrakrtanga, II. 3, p. 102 
1 Evam duruvasambhavattae evam khuradugattae” Ibid 11. 3.58. 

“Khuradugattae - carmakitataya samutpadyante, idamuktarii bhavati-jivatamcva 
pomahlsyadinarii carmano, antah praninah sammurcchyante, te ca tanmarhsacarmani 
bhaksayanti, bhak ? ayantascarmano vivaranividahati, galacchonitesu vivaresu 
ti§thantastadeva sonitamaharayanti, tatha acittagavadisarlre api, tatha sacjtta- 
cittavanaspatisarlre api ghunakitakah sammurcchyante, te, ca tatra sammQrcch- 
yantastacchariramaharayantlti /” Ibid. (Comm.) p. 102. 

31. Biology, p. 572. 

32. See the second (types of plants) and third ( Classification of Animals ) 
chapters. 

33. See the first section of the second chapter. “Biologic Interrelationship.” “The 
classification of living substances. ‘ Mode of Nutrition of Plants and Animals,” 
“Ecosystem, Habitat and Ecoloeic Niche’ 4 “Types of Interactions Between 
Species of Plants and Animals.’ 4 

34. Ibid., Sufrakrtanga II. 3, Aharaniksepa ; see the 1st section of 2nd chapter. 
“Interactions Between Species of Plants and Animals.” 

35. See the first section of the 2nd chapter ; “Biologic Interrelation*.,” Sulr*- 
krtahga II. 3. 

36. Biology, p. 572. 

37. See Thanapayam, Pannavana Sutla; Sutrakrtanga II. 3 ; E.osyste n and Habitat 
and Niche, of 1st section 2nd chapter. 
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or small. The concept that animals and plants live together 38 in an 
orderly manner in their habitats, not strewn haphazardly over the 
surface of the earth is “one of the important principles of ecology .” 39 
Modern Biology explains that “Biotic communities show marked 
vertical stratification. In a forest there will be successive strata of 
plants, mosses and herbs, shrubs, low trees and high trees . 40 Each of 
these strata has distinctive animal populations, even such highly 
motile animals as birds have been found to be restricted to certain 
layers - some are found to be restricted to certain layers - some are 
found only in shrubs, others only in the tops of tall trees ”. 41 


38. See Ecosjsicm, Habitat rnd Ecologic Niche of 1st section, 2rd chfpter; Sutra- 
krtahga II. 3; Thanapada, Pannavana Sutra. 

39. Biology, p. 577. 

40. See the type of plants in the second chapter, fourth section and B. 

41. Ibid, p. 578. 



( Fourth Section ) 


THE OUTCOME OF EVOLUTION : ADAPTATION 

Although a clear cut idea of the outcome of evolution of plants 
and animals is not found in Jaina Biology, it has been noted in the 
second section of the first chapter “Characteristics of Living Substances” 
that each particular species of plant or animal has the ability to become 
adapted by seeking out an environment to which it is suited to make 
it better fitted to its present surrounding. 1 It appears from the study 
of Jaina Biology that in course of time organisms have become adapted 
and readapted* many times as their environment changed or as they 
migrated to a new environment. 3 

The analysis of this topic “The knowledge of food of organisms”, 4 
the types of plants and animals 5 and their habitats, 6 etc. as recorded 
in Jaina Agamas reveals that there is a tendency for each group of 
organisms to spread out 7 and occupy as many different habitats 
as they can reach and which will support them 8 because of ihe 
struggle for food and living space. 9 


1. See the second section “Characteristics of Living Substances”, the first chapter 
“Cell structures and Functions 4 ’. 

2. Sutrakrtanga II. 3 ; Bhagavati 7. 3. 275 ; Pannavana, Thanapayam ; Jivabhi- 
gama, 1. 34-36; Tarkarahasyadlpika, V. 49 (Jaina matam ). Tika by Gunaiatna. 

3. Ibid, see the second chapter, the first section “Biologic Inter-relationship” 
Mode of Nutrition of Plants and Animals, “Ecosystem”, “Habitat and Ecologic 
Niche” and the third section ‘Principles of Ecology” of the seventh chapter 
‘Evolution’. 

4. Sutrakrtanga II. 3. 

5. See the second chapter, fourth section - A and B “ Types of Plants”, and the 
third chapter “Classification of Animds 4 ’. 

6. Pannavana Sutta, Thanapayam ; Sutrakrtanga II. 3. 

7. Trasa animals ( motile animals ) always move on for food and shelter. 

All movable beings spread out for food. Even the immovable plants spread 
out their roots for food. See Sutrakrtanga II. 3, 43. • 

8. See Sutrakrtanga II. 3. All motile animals do so for food and space. 

9. Ibid. 

BJ-36 
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According to modern Biology, “This evolution from a single 
ancestral species, of a variety of forms which occupy different habitats 
is adaptive radiation.” 10 

As indicated in the topic “the knowledge of food’*, this adaptive 
radiation is obviously advantageous in enabling organisms to cap 'new 
sources of food * 11 and to escape from some of enemies. 12 The placental 
mammals 13 provide a classic illustration of the process. There are 
dogs (sunaga or Svah) 14 and deer (mrgas), 15 etc., adapted for terrestrial 
life 16 as shown by their classification into sthalacara ( terrestrial ) 
group 17 in which running rapidly is important for survival ; bats 
( valguli ), 18 etc. equipped for flying in the air as khecara (aerial) 13 
being, the completely aquatic whales ( timi ) 20 and porpoises (sisumara) 21 
etc. as Jalacara 22 aquatic animals in water. The classification of ani¬ 
mals into sthalacara (terrestrial), Jalacara (aquatic ) and Khecara 23 
(aerial) animals in Jaina Biology throws light upon their habitats 
and ecology 24 to which they could grow and adapt, and make them¬ 
selves better fitted in their survival. 

Modern Biology states that “The number and shape of the teeth, 
the length and number of leg bones, the number and attachment sites 

10. Biology, p. 582. 

11. Sutrakrtanga II. 3. Mode of Nutrition of Plants and Animals ( first section, 
second chapter) 

12. For example, movable animals deer (mrga) can escape from its enemy tiger 
( vyaghra ) sometimes with its swiftness of biungular feet. See Sutrakrtanga 

II. 3. 23. (Knowledge of food ) 

13. Sutrakrtanga II. 3. 23 

14. Sutrakrtanga II. 3. 23 ; Uttaradhyayana 36.180. 

Pannavana Sutta 1.7-1 (Sunaga); Tattvarthadhigama Sutra II. 34. 

15. Sutrakrtanga II. 3, 23 ; Uttaradhyayana Sutra 36. 180 ; Pannavana ! 72 (miya) 
Tattvarthadhigama Sutra II. 34. 

16. Pannavana 1. 69, 72, 74. 

17. Ibid;, Uttaradhyayana Sutra 36. 180. 

18. Pannavana 1. 87. 

19. Ibid 1. 86 ; Tattvarthadhigama Sutra II, 34. 

20. Pannavana 1. 63. ( timi ) 

21. Ibid. 1. 62. 67 ; Uttaradhyayana 36. 17 . 

22. Ibid 1. 62. 

23. Uttaradhyayana Sutra 36. 171, Pannavana Sutra 1. 61, 86 

24. Sutrakrtanga II. 3. 
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of muscles, thickness and color of the fur, and so on, are some of the 
structures that are involved in adaptation.” 25 

Conversely, it is found in Jaina Biology that many of the animals 
inhabiting the same type of habitat (e. g. water) have (developed .) 
similar structures which make them superficially alike, even though 
they may be but distantly related. For example, the dolphins and 
porpoises ( sisumaras ) 26 (which are mammals), both bony and cartilagi¬ 
nous fishes, “have all evolved streamlined shapes, dorsal fins, tail fins 
and fliper like fore and hind limbs which make them look much 
alike. 27 

In Modern Biology “ this evolution of similar structures by 
animals adapting to similar environments is known as convergent 
evolution.” 28 

It is suggestive from the study of Jaina Biology that adaptations 
for survival are evident in the colour 28 /a and pattern of plants and 
animals 29 as well as in their structures and physiologic processes. 30 

The evolution and adaptation of each species as suggested by 
biologic interrelation 31 in Jaina Biology have not occurred in a biologic 


25. Biology, p. 583. 

26. Sutrakrtan&a II. 3. 57 ( macchanam java samsarnaranam) 

Uttaradhyayana Sutra 36. 172 ; Pannavana Sutra 1. 67. 

27. Biology, p. 583. 

28. Biology, p 583. 

28/a “Nimbamba Jambu _ .. Palasa karamjeya” Pannavana 1. 40. 13 - four sensed 
beings Kinhapatta nilapatta lohiyapatta haliddapatta sukkilapatta cittapakka 
viciitapakkha etc. 

The adaptations of the four sensed beings such as, Andhiya (a kind of four 
sensed beings), pottiya (gnats), maksika (flies), m&saka, (mosquitos), patanga 
(grasshoppers ) etc. for survival are evident in the colour as is evidenced by 
the fact of the mention of others in the same class kinh.patta, (four sensed 
beings having black-coloured wings), nil»patta ( fonr sensed beings having blue 
coloured wings) etc. 

29. “Eesim vannao ceva, gamdhao rasaphasao / 

Samthanaocsao vavi, vihanaim sahasraso //”, 

Uttaradhyayana Sutra 36.115, 1.6, 135, 144, 154. 169, 178. .93, 202. 

30. See the second chapter and the fourth chapter for the plant structure and 
plant physisologic processes and animal (man’s structure and physiologic 
processes respectively.) 

31. See the first section of the second chapter ‘ Biologic Interrelationship”. 
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vacuum, independent of other forms ; instead many species have 
had a marked influence on the adaptation of other species. As a result 
many types of cross-dependency between species 32 have arisen. Some 
of the clearest and best understood of these types involve insects 
( kita ), e.g. bhramaras (bees), kita - patahga (butter-flies and moths ) 33 . 
Insects are necessary "‘for the pollination of a great many plant” 34 
e.g. gourd plant (tumbi ). 35 It may be said that flowering plants have 
developed bright colours and fragrance, presumably to attract insects 
and birds and ensure pollination, e. g. Utpala 36 (Nymphaea caerubea, 
blue lotus), pauma 37 (Nelumbium Speciosum, lotus), Nalina 38 (water-lily, 
Nelumbium Speciosum). 

Other types of species to species adaptation are found as ones of 
host-parasite, 39 prey-predators, 40 commensals 41 and mutualistic inter¬ 
dependence. 42 

Terrestrial Life Zones ( Sthalacarasthanas ) : Biomes 

As pointed out in the first section of the second chapter in con¬ 
nection with the habitat and niche of the living things-plants and 
animals, a physical area, some specific part of the earth surface, the 
place where an organism lives, air, soil, or water and the status of an 

32. See the first section of the second chapter “The world of Life Plants” ; 

Biologic Interre ationship and types of Interactions between Species of Plants 
and Animals. 

33. Uttaradhayayana Sutra 36.146: Pannavana Sutra 1.58 ; 

Tattvarthadhigama Sutra II. 24 

34. Biology, p. 586. 

35. Pannavana 1. 4. 5. (Tumbi) 

36. Bhagavati Sutra 9. 33. 385 ; 11. (1-8). 416. 

37. Ibid. 11. (1-8). 416. 

38. Ibid, 

39. Sutrakrtanga II. 3. 58. 

“Te jiva . . nanavihanam tasathavaranarii poggalanam sariresu Va .. anusuyattae 
viuttamti” 

40. Ibid. II. 3.43. 

“Te jiva nanavihanam tasathavaranam pananam sariram accittarri kuvvamti etc.” 

41. Ibid. II. 3. 44. 

42. Ibid. il. 3, 64. ( Kuhana 54 (Sevah ), 55 ( tana ), etc. 

See the first section of the second chaprer “Biologic Interrelationship” Types 
of Iterations Between Species of Plants and ^ Animals” for all these facts of 
species adaptation. 
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organism within the ecosystem form the two basic concepts - habitat 
and niche which are useful in describing the ecologic relations ol 
organisms. 43 In dealing with the ecosystem and adaptation of organisms 
in Jaina Biology it is revealed that the biogeorgraphic regions of the 
world are regions composed of a whole continent (dvipa ) or a large 
part of it (i. e. sthalacarasthanas) 44 and characterized by certain 
unique animals and plants. 45 Within these biogeorgraphic divisions 
and arising as a result of complex interactions of climate, other 
physical factors and biotic factors are large, distinct, easily differentiated 
community units, called biomes in modern Biology. 46 

It is suggestive from the study of the classification of plants 47 
into bacteria, algae, fungi, herbs, shrubs, creepers, grasses and trees 
in Jaina Biology that in each biome the kind of climax vegetation is 
uniform, but the particular species of plant may vary in different 
parts of biome. The kind of climax vegetation depends upon the 
physical environment and the two together determine the kind of 
animals present. 48 

According to modern Biology, “The definition of biome includes 
not only the actual climax community of a region, but also the 
several intermediate communities that precede she climax community 49 . 

Aquatic Life Zones (Jalacarasthanss) 

Aquatic Life Zones may be divided into Marine Life zones 56 and 
Fresh Water Life zones for the convenience of study of biomes in 
these habitats. 51 

43. Seethe first sect on of the >econd chapter for Habitat nn Ni.iv and 
Ecosystem. 

44. See Pannavana Sutta 2, Thanapayam- 

45. Pannavana Sutta 1.69. 

“Thalayarapaihcemdiyatirikkajoniya duviha pannatta / tamjaha - cauppayathala- 
yarapamcemdiyatirikkhajoniya ya parisaprathalayarapamcemdiyaiirikkhajoniya 
ya / etc. Besides, all the beings from one-sensed plants and animals upto five 
sensed animals live on earth, according to Sthanapada, Prajfiapana Sutra II. 
148-150, etc, 

46. Biology, 586. 

47. See the second chapter, four section A and B : “Types of Plants” etc. 

48. See the first section of the second chapter : ‘-Biologic Inter relationship. 

49. Biology, p. 586 

50. See Thanapayam,JPannavans Sutta 2. All beings from one-sensed except air 
bodied and fire bodied beings up to the five-sensed beings live in Aquatic life 
zones - Marine life zones and Free water Life zones. See also the habitats of 
ap-kayajivas, Jalaruhas (Pannavana 1.51», Pancendriya Jalacarajlvas ( Pannavana 
1.62 '. 

51. Thanapayam, Pannavana 2 




286 


Jaina Biology 


Marine Life Zones : 

The ocean (samudda) 52 is one of reservoirs of living things. It is 
clear that the total weight of living things (biomass) in the ocean far 
exceeds that of all living things on land fresh water as it is suggested 
by the sthanas (habitats) of all beings from one-sensed to five-sensed 

animals. 

“The^scas are continuous one with another and marine organisms 
are restrained from spreading to all parts of the ocean only by factors, 
such as, temperature, salinity and depth. The currents of the water 
of the sea not only influence the distribution of marine forms but 
also have marked effects on the climates of the adjacent land 
masses”. 54 

The study of the habitats of Tiryancajivas from one-sensed beings 
except vayukayajivas and Tejakayajwas up to five-sensed animals in 
Jaina Biology reveals that like the land the ocean ( samudra) consists 
of regions characterized by different physical conditions and con¬ 
sequently inhabited by specific kinds of plaints 55 and animals. 56 

Fresh Water Life Zones : 

As described in the Jaina literature, fresh water habitats of plants 
and animals may be divided into two zones, viz. standing water-lakes 
( dahesu ), ponds (pukkharinisu) and swamps ( vavisu ? ) and running 
water-river ( nadisu ), creeks (bilesu ?) and springs ( ujjharesu - nijjha- 
resu), 57 each of which may be further sub-divided. It is noted in 
Jaina Biology that biotic communities 58 of fresh water habitats are in 
general more familiar than the salt water ones of the ocean. 

52. Ibid 

53. Ibid, 

54. Bioiogy, p. 591. 

55. Samuddesu . badaravanassaikaiyanam pajjattanam thana pannatta, etc. 
Pannavana, 2, Thanapayam. 

56. Ibid. 

57. Thanapayam, Pannavana Sutta 2, 151-153. 

“Talaesuk ‘nadlsulf dahesuj; vavjsu pukkharinisu dihiyasu gumjaliyasu saresu 

rr WM'j .rT- ...j- 

sarapamtiyasu sarasarapamtiyasu bilesu ... ujjharesu nijjharesu cillalesu pallalesu 
vappinesu divesu samuddesu savvesu ceva jalasaesu jalathanesu 4 etthanam 
badara avkkaiyanam pajjattanam thana pannatta / Ibid. 1.163 ; 1.164. 1.165 
1.166. 

58. See the second chapter, fourth section A and B.I 

“Types of plants” and the third chapter ’‘Classification of Animals’.* 
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‘Fresh water habitats change much more rapidly than other life- 
zones ; pond becomes swamps, swamps become filled in and converted 
to dry land, and streams erode their banks and change their 
course.” 59 

It is found that the aquatic plants and animals as described in Jaina 
Biology may change markedly and show ecologic successions similar 
to those on land. The large lakes ( hada ) are relatively stable habitats 
and have more stable populations of plants and animals. 60 

The Dynamic Balance of Nature 

A close study of the biologic inter-relationship of plants and animals, 
their mode of nutrition, ecosystem, habitat and niche, and types of 
interactions 61 , and principles of evolution, its living evidence, principles 
of ecology and the outcome of evolution : adaptation 62 as explained 
in Jaina Biology in some form reveals that the communtties of plants 
and animals are constantly undergoing an analogous reshuffling 63 and 
the concept of the dynamic state of communities is a valid one. Plant 
and animal populations are constantly subject to changes in their 
physical and biotic environment 64 and must adapt or die as suggested 
by Aharapadaniksepa (knowledge of food) of the Sutrakrtanga. 65 

“A population may vary in size but if outruns its food supply, 
like the Kabab deer or the lemmings, equilibrium is quickly 
restored.” 66 

Communities of organism-plants and animals as described in Jaina 
Biology exhibit growth, 67 specialization 68 and interdependence, 69 charac- 

: 9 . Biology p. 594. 

60. Sec Thanpayam, Pannavana 2. 

61. See the first section “Biologic Interrelationship”, etc. of the second chapter : 
The world of Life : Plants. See also Sutrakrtanga II. 3. Aharaniksepa know 
ledge of food) 

62. See The 7th chapter and 1st chapter second section. 

63. See Sutrakrtanga II. 3. Aharaniksepa (knowledge of food). 

64. See the first section of the second chapter “Biologic Interrelationship*’, etc. 

65. Sutrakr,knga II 3. 

66. Biology, 594. 

67* Tarkarahasyadipika, Tika on V. 49 (Pratiniyatavrddhi). 

68. See the 2nd chapter 1st section - “Distinction Between Plants and Animals’. 

69. See the 1st section of the second chapter “Biologic In'errelationship” etc. 
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teristic form, 70 and even development from immaturity to maturity 
old age and death. 71 


70. Sec the 1st section of the first chapter-‘‘Characteristics of Livings substances”, 
the second chapter on plants structure and the fourth chapter “Organisation 
of the body.” 

71. Taikarahasyadlpika, TIka on V. 49, Gunaratna, p. 159. 

‘•Vanaspatayah fsacetana balakumaravrddhavastha-pratiniyatvrddhi-svapaprabo- 
dhaspar£adidhetukollaSsasamkocasrayopasaipanadivi£stanekakriyachinnavayavam - 
tanl-pratiniyatapradesaharagrahanavrksayurvedabhihitayu§kestanistaharkdimmitta- 
vjddhihani. etc. upto viSistastrlsariravat” /” “sacetana vanaspatayo janmajars- 
meranarogadinam samuditanam sadbhaVat /” Ibid. p. 159. 

Ten da£as, “Evam jayassa jamtussa kamena dasa dasa evamahijjamti tamjahs 
bala 1 kidda 2 rhamda 3 bala ya 4 panna ya 5 hayani 6, pavarhea 7, pabbhara 8, 
murnmuhi 9 sayaniya dasama ya 10 kaladasa 1 31”, Tandula Vcyaliya, p. 15 
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CONCLUSION 

A Survey of the Plant and Animal Kingdoms as revealed in Jaina 
Biology in the light of modern Biology 

A study of the plant and animal kingdoms as found in the Agamas 
and post-agamic works reveals that Jaina Biology is the science of 
living thing (jivadravya ) which is different from non-living (ajivadravya) 1 . 
The thought on the world of life ‘.plants and animals, began with the 
Jainacaryas on the basis of the concept of animism and non-violence 
(ahimsa) in the ancient past, along with the idea of the requirement of 
food to sustain life with a sense of the spiritual value of the life of 
all beings. They have studied the plant and animal kingdoms with 
some carefully controlled observation and made a discovery in the 
world of life : Plants and animals, by their critical observation and 
methods in some details so that their followers also can repeat them 
in their field. They have recorded the results of their observations, 
made discussion on the conclusion to be drawn from them, perhaps 
formulated a theory to explain them and indicated the place of these 
biological facts in the present body 2 of scientific knowledge contained 
in the Jaina Agamas and post-agamic works, of course without scien¬ 
tific verification of modern Biology. 

The facts of Jaina Biology as embodied in the Jaina Agamas are 
gained by the application of the scientific method, yet it is difficult 
to reduce this to a simple set of modern Biology that can be applied 
to the Jaina Biological science, for the confirmation of the statement 
by the independent observation of another in any scientific investiga¬ 
tion is demanded by the sceptical scientists of the present age. 

A method has been followed by the Jainacaryas to see through a 
mass of biological data. The idea that living systems are distinguished 
from non-living ones by some mysterious vital force (parypati ?) has 
been accepted in Jaina Biology. There appear to be no exceptions to 
the generalization that all life comes only from living things. 


1. Bhagavati Sutra 25. 2. 720 ; SthangDga 2. 95; Pannavana Sutta 1.3, p. 4 ; 

Jivabhigama. p. 5. ' 

2. Bhagavati, Sthananga ; Pannavana Jivabhigama; Acaranga ; Sutrakr- 

tangly etc. '■,!-«< .j 

JB. 37 
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Jaina Biology provides connecting proof that micro-organisms 
(nigodas), bacteria (earth quadrates, etc.) are not capable of originating 
from non-living material by spontaneous generation. It seems that 
micro-organism (nigodas) require the presence of pre-existing micro¬ 
organisms (nigodas). 

Nigodas do not arise de novo from non-nigodas, just as viruses 
do not arise from non-viral material. 3 Elements of the idea that all of 
the many types of plants and animals existing at present time were not 
created de novo and were externally existing and have descended from 
previously existing organisms are clearly expressed in the Jaina Agamas 
but they have their gradations. 

The studies of the development of many kinds of plants and 
animals from embryo or fertilized egg to adult as found in Jaina 
Biology lead to the generalization that organisms tend to repeat in the 
course of their embryonic development, some of the corresponding 
stages of their evolutionary ancestors, i.e. embryos recapitulate some 
of the embryonic forms of their ancestors. 4 

A careful study of communities of plants and animals in a given 
habitat as described in the Jaina Agamas reveals that all living beings 
in a given region are closely inter-related with one another and with 
the environment. 5 

It conceives the idea that particular kinds of plants and animals 
are not found at random over the earth but occur in interdependent 
communities of producer, consumer and decomposer organisms together 
with certain non-living components. Those communities can be recog¬ 
nised and characterized by certain dominant members of the group, 
usually plants, which provide both food and shelter for many other 
forms of life. This ecosystem is one of the major unifying generaliza¬ 
tions of Biology. 6 

Jaina Biology explains that the fabric of life of all plants and 
animals is paryapti (vital force) or prana (life force) in another way, 
i. e. paryapti like protoplasm appears to be the actual living material 

3. Bhagavati 25. 5. 749 ; 12. 2. 443 ; 

Biology, C. A. Villee p. 9 . 

4. Bhagavati, 1.7. 61 ; Tandulavcyaliya, 6, p. 10, 

5. Bhagavati 6. 7. 246 ; 6. 5. 330; 7. 3. 277 ; I. 3. 324, 8. 5. 330; 21. 2. 691 ; 

22. 6. 692; 23. 1. 693 ; etc. Sutrakrtanga, 11. 3. 

6. Ibid. 
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of all plants and animals. Jain paryapti 7 and prana, 8 the two unique 
forces, not explainable in terms of physics and chemistry, are associ¬ 
ated with and control life. The concept of these forces may be called 
vitalism which contains the view that living and non-living systems are 
basically different and obey different laws. It is reasonable to suppose 
that paryapti, a mysterious aspect of life, although not identifiable with 
protoplasm, comes nearer to ihe latter because of its unique functions. 9 

All living substances (Jivadrayyas) have, to a greater or lesser ext¬ 
ent, the properties of specific size 10 and shape , 11 metabolism, 12 move- 
ment, 13 irritability, 14 growth, 15 reproduction, 16 and adaptation. 17 

Many of the phenomena of life that appear to be so mysterious, 
as explained by the Jainacaryas, such as, respiration, instinct, speech, 

7. Navatattva prakarana v, 6, p. 12, Dharmavijaya. Gommjasara, Jivakanqla, 
vv. 118-119, Nemicandra ; Lokapraka§a, Vinayavijayaji, Pt. I, 3rd Sarga, 
vv. 15ff. 

8. Jlvavicara, vv. 42, 43 ; Gommatasara ( Jiva). v. 129. 

9. See Biology, p. 16. 

10. Bhagavati 19. 3. 652-53 ;25.1. 717 ; Uttaradhyayana 35.70; Pannavana (suk$ma- 
badara etc) ; Gomma^sara { Jivakantfa ), v. 177, v. 183. 

11. Pannavana, Samfhanaidaracchakam, 983-89, p. 241; Brhatsamgrahanl, CandrasQri, 
vv. 243-5. Mulacara, Pt. Ill, 12, v. 49, Paryaptyadhikara, Va^akhera with 
tfka of Vasunandi Siddhanta Cakravarttin, p. 207 ; Lokaprakate, Pt. I, 3rd 
Sarga, vv. 205-10, pp. 98-99. Gommajasara ( Jivakanqla ), v. 211. 

12. Sutrakrtanga II. 3; Bhagavati 7, 61-63 ; 7. 3. 275-6; Pannavana, Aharapadam, 
Pajjattidarfim. 2nd uddeSaka, p. 4C6. Tandulaveyaliya, pp. 3-10 ; Navatattva 
prakarana, v. 6, p. 12. LokaprakaSa, Pt. 1, 3rd Sarga, vv. 15-21 ff; Gommafasara 
(Jiva), Ch. Ill, vv. 119 - 121 ; Mulacara II, 12-4; Tarkarahasyadipika on 
§addarsana Samuccaya, Jainamatam, v. 49, Gunaratna. 

13. Acaranga, Book I, 9. 1. 14; Sutrakrtanga II. 2. 18, 60, Sthanahga 2. 4. 100; 

Bhagavati, 25. 4. 789, Uttaradhyayana, 36.68, Jivabhigama ; p. 12. Mulacara, 
Pt. I, 30(226), p. 295; Tattvartha Sutra, Umasvati, 2. 12-14, Tarkarahasyadipika. 
Gunaratna v. 49. 

14. Bhagavati 3. 9. 170; 2. 4. 99 ; Panpavana. lndriyapadam 15, Pu^thadaram, etc. 
Jivabhigama, Jyotiska, Tarkarahasyadipika, v. 4^. 

15. Abbuya (cells ?), Tandula Veyaliya, 2, p. 6. It is aho suggestive from the 
reference to lakhs of follicles (pores) in the skin of the human body that there 
are cells in the body of man and other vertebrates, Ibid, 2. p. 6. 

16. Pesi (muscle tissues). Ibid, p. 6. 

Pesi (tissues) is made of abbuyas (arbudas=cells). 

17. A single fertilised et»g ( Kalala ) develops gradually into many-celled or five- 
celled embryo ( pancapintfas ) by the process of cleavage, indicating that the 
egg cell splits or divides. Out of five pinejas 2 arms, 2 legs, and the head 
come into being, Tandula Vcyaliya 2, p. 6. 
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passion, senses, condition of soul (lesya), feeling (vedana), etc. of living 
things, have proved to be understandable by invoking a unique life 
force, while other aspects of life can be explained by physical and 
chemical principles in the light of future research in the fields of 
Biology. 

The study of the organizations of plants and animals, from the 
finest plants (suksma vanaspatis) to higher plants (badara vanaspatis) 
and from the finest earth quadrates (prthivikaypjfvas, eic.). to man 
(manusya) as described in the Jaina Agamas and post-5gamic works 
reveals that the bodies of all plants and animals are composed of 
cells 18 and tissues. 19 But the Jainacaryas do not make any clear analy¬ 
tical study of cells and tissues of plants and animals there as they are 
treated in modern Biology. New cells can come into being only by 
division of previously existing cells. 20 

There takes place the'cellular matabolism of animal organisms, e.g. 
men, from the moment of their birth up to their death in the follo¬ 
wing manner that the food-stuff, when taken in, is transformed 
into molecules of nutrient and chyle which in turn get transformed 
by vital force into different elements of organism, such as, blood, 
flesh, fat, bone, marrow, semen, etc. in successive order. 21 

The metabolic activities of animals, plants, and bacteria cells are 
remarkably similar, 22 despite the difference in the appearances. One of 
the metabolic difference between plants and animals is the ability of 
green plants 23 to carry on photosynthesis, to trap the energy of sunlight 
and to use it to synthesize compounds. 

In addition to the general metabolic activities Jaina Biology throws 
some light upon special metabolic activites of certain animals and 

18. LokapraksSa, Pt. I, 3rd Sarga, vv. 18-21. 

Navatattva prakarana, v. 6 t pp. 12, )3, 14, 15. 16. 

19. sadddarsana Samuccaya with Gunaratna’s Commentary, Tarkarahasyadlpiks, 
158-9. 

20. Bhagawati 7. 3. 270, 

21. Bhagawati 7. 3. 275 6. 

22. “Badarasyodyotena sahitasya". Onc-sensed bacteria, water-bacteria and plant- 
bacteria emit cold light, Karmagrantha 6th. p. 186. 

Two-sensed worms-krmis - (protozoa) emit cold light. Uttaradhyayana 36.128. 
See Tattvarthasutra II. 24 

23. Karmagrantha I, p. 85; Nupuraka (Annelida). TS., II. 24; ( Gapd u P*da ) 
(Crustaceans), Ibid. Satapadi (Centipedes), Ibid. Sahtha (Molluscs), Ibid ; 
Khadyota (Glow worm), Tarkarahasyadipika 156. 
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plants, Green plants 2 * can photosynthesize; certain bacteria 25 and animals 26 
can produce light. Certain plants produce wild variety of substances- 
flower, pigments, 26 perfumes, 27 many types of drugs, 28 and bacteria, 29 and 
molds, certain animals can make deadly poisons 30 and also antibiotics 31 
like the best chemists. 

The world of Life : Plants. Biologic Inter-relationship. 

At first glance the world or living substances (Jivadravyas) as reve¬ 
aled in the Jaina works appears to be made up of a bewildering variety 
of plants and animals, 32 all quite different and each going its separate 
way at its own pace. 

A close study of the world or living things as described in the 
Jaina Agamas reveals that all organisms, whether plant or animal, have 
the same basic needs for survival, the same problems of getting food 33 
for energy, getting space to live, 34 producing a new generation 35 and 
so on. 


24. Manjistha (Indian Madder), Bhagawati, 8.6.334. 

25. Ketaki flo.ver (Forula, Asafotida), Bhagavati, 22. 2. 692 ; 

Haritaga (Terminalia Chebula), Ibid, 22.'2- 692; 

Bhallaya (Acajou, especially acid quicea for medicine). Ibid. 

26. Arjuna (the plant Calotropis Gigantca for optic nerve), Ibid, 2. 3. 1.693 ; 
Bhafigi ( Cannabis Sativa ), Ibid., 23. 5. 693 ; 

TulsI (Roly basil), Ibid., 21. 8. 691. 

27. Sutrakrtanga II. 3. 

28. VrScika (Scorpion), Mantfuka (frog), uraga (snake), Bhagavati, 8. 7. 376. 

Ahi (a class of snake), Ajagara (a class of snake), Ibid, 15.1. 560. 

29. Nakula (mongoose), Ibid., 8. 3. 325, 15. 1560. 

30. Sutrakrtanga II, 3. Bhs. 33. 1. 844, 7 ; 5. 282, etc. 

Uttaradhyayana Sutra 36. 68-202. 

Paiinavana, jivapannavans 1. 14-138 
Gommajasara (Jivakanda), 1.35, 70, 71, 72, etc. 

31. Sutrakrtanga II. 3. 40-62. 

32. Ibid. 

33. Ibid. 

34. It is suggestive from the study of the world of life in Jaina Biology on the 
basis of the structures (Samsthana) of living form - plants and animals, on 
the physiologic and biochemical similarities and differences between species, 
etc. and on the analysis of the genetic constitution of present plants and 
animals, i. e. anatomy, physiology and biochemistry of plants and animals, 
their embryologic and generic histories as outlined in Jain Biology and the 
manner in which they arc distributed over the earth’s surface. 
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In solving their problems, plants and animals have evolved into a 
tremendous number of different forms, each adapted to live in some 
particular sort of environment. Each has become adapted not only to 
physical environment, but also to the biotic environment, all plants 
and animals living in the same general region. Living organisms are 
inter-related in two main ways, evolutionary descent 30 and ecologically, 37 
one organism may provide food or shelter for another 38 or produce 
some substances harmful to the second. 

The Jainacaryas have tried to set up systems of classifications of 
plants and animals based on natural relationships, 39 putting into a single 
group those organisms which are closely related in their evolutionary 
origin. 40 Since many of the structural similarities 41 depend on evolution¬ 
ary relations, 42 classification of organisms is similar in many respects 
to one of the principles based on logical structural similarities. 43 Many 
plants and animals fall into easily recognizable, natural groups ; 
their classification presents no difficulty. 

It is indicated in Jaina Biology that some organisms can synthe¬ 
size their food, 44 hence they may be called autotrophic (self-nourishing), 


35. Sutrakrtahga II. 3, 43-'2 ; Bhagavati 7. 5. 282 

36. Sutrakrtahga II. 3, 43-62 

37. Bhagavati 8. 2. 316 

38. E. g. ekendriya, dvindriya, caturindriya and paiicendriya organisms are classi¬ 
fied on the basis of natural relationships. Similarly, Jalacara and Khecara 
organisms are classified to their natural relationships, as they are closely related 
in their evolutionary origin. 

39. Sutrakranga II. 3 ; Jivabhigama 3. 1. 96 

Bhagavati 7. 5. 282 (antfaja, potaja and sammurcchima) ; 

Uttaradhyayana Sutra 36, 171 ff. ; Jivabhigama Sutra 33.1 34, 35 ; Pannavaoa, 
Jivapannavana (Jalacara, Sthalacara and Khecara and Manusyaprajnapana) 
29-34. 

Aquatic, terrestrial and aerial organisms have been classified into three single 
groups as the members of each of them arc closely related in their evolution- 
nary origin. 

40. Bhagavati 8.3.324; 7.3.277; 7.5.282; Jivabhigama Sutr«, 3.1.91; 1.33, 1.34; 1.35, 
1-36; Uttaradhyayana, 36.135, 144, 154, 169, 178, 179-186, 19 >, 202 ; Pannavans 
pp. 30, 31 ; TS. 2.24, 34, 

41. Ibid. 

42. Ibid 

43. Sutrakrianga II- 3. 

44. Bhagavati 7. 3. 275. 
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e. g. green plants 45 and purple bacteria 46 (i. e. sulphur bacteria=Saugarh- 
dhie); some organisms cannot synthesize their own food from inorganic 
materials, therefore, they live either at the expense of autotrophs or upon 
decaying matter. 47 They may be called heterotrophs. All animals, fungi 
(panaga) and most bacteria are heterotrophs. 

A study of the mode of nutrition of all organisms including plants, 
aquatic, terrestrial and aerial beings, and man, etc. as mentioned in 
the Jaina Agamas shows that plants and animals are not independent 
of other living things but are interacting and interdependent parts of 
larger units for survival. So their interaction and interdependence bring 
to light that ecosystem which is a natural unit of living and non-living 
parts that interact to produce a stable system in which the exchange 
of materials between living and non-living parts follows a circular path, 
e.g. aquatic organisms-fish, green plants, like sevala, etc. -and snail 
(sambuka) 48 form a very small ecosystem in their habitat-water in a 
pond or lake. 

The outline of ecosystem of Jaina Biology brings to light two 
basic concepts-the habitat 49 and ecologic 50 niche useful in describing the 
ecologic relations of organisms. 

There take place the different types of interactions between species 
of plants and animals in several different ways due to their search for 
food, space or some other needs, e.g. the relationship of competition 51 


45. Sulphur bacteria ( Saugamdhic) ( Uttaradhyayana and Sutrakrtanga II. 3.61) 
may be identified with purple bacteria of Biology. 

46. Sutrakrtanga II, ?, 20, 21, 22-28. All animals live at the expense of auto¬ 
trophs in one way or other except some carnivorous animals, Ibid II. 3 16. 

47. Fungi and some bacteria feed on the decaying matters, as it is found that some 
beings are born in earth, growing there in particles of earth that are the origin 
of various things, some issue forth as Aya, Kaya, Kuhana (mushroom), etc, 
from the decomposed things in the earth. 

48. Tattvarthadhigama Sutra II 24. 

49. Sutrakrtanga II. 3. 1-12, 3 ; ( trees ), 16 (soil ), 17( water ), 18 (trees), 21 (earth), 
22 (water), 23 (earth surface', 26 (arial), 27 (animate or inanimate bodies). 

50. Ibid., 11. 3.2 (liquid substance) of the particles of earth, the bodies of mani¬ 
fold movable being, 3-5 (sap of the trees), 20 (sap of trees), 21 (mother's milk) 
boiled rice, etc.), 22 (mother's humours and plants), 23 (both movable and 
immovable beings), 24 (wind), 27 (the immovable creatures). 

50. Satrakrtinga 11. 3,2. 

51. Ibid. II. 3.3. 
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or predatorism, commensalism, 52 and mutualism, 53 parasitism 54 between 
them. 

The brief survey of the classifications of living things-plants and 
animals, their distinctions, mode of nutrition, ecosystem, habitat, and 
ecologic niche, and types of interactions between species as found in 
Jaina Biology gives a picture of the world of plants and animals, all 
related closely or distantly by evolutionary descent, and bound toge¬ 
ther in a variety of inter specific interactions. 

As regards the properties of green plants Jaina Biology reveals 
that the green plants are the primary producers of the living world. 
The properties of the pigment that gives them their green colour, i. e., 
chlorophyll, enable them to utilize the radiant energy of sunlight to 
synthesize energy-rich compounds, such as, liquid substance (sineha) 53 
from water and air. 55 

Land plants 56 absorb water required for the photo-synthestic process 
through their roots; aquatic plants 57 receive it by diffusion from the 
surrounding medium. 

The reference to the taking of air 58 by plants suggests that the 
cellular rcspiratian 59 of plants utilizes ucchvasavayu 60 (oxgen ?) and 
releases nihsasavayu 61 (carbon dioxibe ?) from the liquid substances to 
the forms of biologically useful energy. These occur in green plants as 
they do in every living cell of organism. 

Land plants have the cellular thick wall (tvac) 62 as in the woody 
stems of trees and shrubs. They serve directly for the support of the 
plant body and they have also rather thin wall 63 which provides support 
indirectly by way of pressure. Besides, trees and shrubs have gudhasira 
(xylem) and ahiruyam 64 (phloem) to help support their trunk. 

52. Bhagavati, 7.3. 275 ; Sutrakrtanga 11. 3.16 (Kuhana), 18 (sevala), etc. 

53. Sutrakrtanga II. 3. 27, 

54. Sutrakrtanga II. 3. 43. 

55. Ibid, 

56. LokaprakaSa, I, Sarga 5, vv. 107-8 ; see Bhagavati 7. 3. 276. 

57. Sutrakrtanga II. 3.54. 

58. Sutrakrtanga II. 3.43. 

59. Ibid., LokaprakaSa, 5. 75, p. 361. 

60. LokaprakaSa, 5. 32, 33. p. 35) ; Navatattva prakaranam p. 14 

61. Lokaprakas* 5, 75, p. 36! ; Navatattva prakarana, p. 14, 

62. Sutrakrtanga II. 3, 47 ; LokaprakaSa, 1. 5. 79, p. 363, 

63. Lokaprakasa, 1. 5. 96, p. 365. 

64. Pannavana, Vanaspatikayajiva Pannavana, 54-84 ; 

Jlvavicara, 12; Gomma^asara v, 187 (Jlvakand a ) 
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The nutrients of plants are either made within the cells or are ab¬ 
sorbed through the cell membranes. The nutrients synthesized are either 
used at once 65 or transported to another part, such as, the stem, or root 66 
The insectivorous plants , 67 although without an organized digestive 
system etc. do secrete digestive enzymes 68 similar to those secreted by 
animals. 

Plants accumulate reserves of organic materials for use during 
those times when photosynthesis is impossible at night or over the 
winter 69 when leaves fall. 

An embryo plant cannot make its own food until the seed has 
sprouted and the embryo has developed a functional root , 70 leaf 71 and 
stem 72 system. 

The simpler plants consisting of single cell or small group of 
cells 73 have no circulaiary system. It is suggestive in Jaina Biology that 
simple diffusion, augmented in certain instance by the process of act¬ 
ive transport by air 7 * suffices to bring in the substance , 75 required by 
the plant. Gudhasiras 76 (Xylem) tubes probably transport water and 
minerals from the roots up the stem to the leaves, while ahiruyarh 77 
(phloem) tubes may probably transport up as well as down the nutrient 
stems for storage and use them in the stems and roots etc. 

The circulatory systems of higher plants are simpler than those of 
higher animals and constructed on an entirely different plan in Jaina 
Biology. Plants have no heart and blood vessels. Transportation of 


65. Sutrakrtanga II. 3. 43. 

66. Ibid, II. 3. 46. 

67. Sutrakrtanga II. 3. 27, 

68. Ibid, 

69. Bhagavati, 7.3. 274 ; LokaprakaSa, 1.5 109-10. 

70. Vide LokaprakaSa, 1. p. 361, 1. 5. 74. 

71. Ibid. 

72. Ibid. 

73. Uttaradhyayana 36.92 ; Pannavana, Vanaspatikayajivapannavana, 1.35 p. 16. 
(Suk$ma Vanaspati). 

74. LokaprakaSa, 5. 75, p. 361. 

75. Ibid. Sutrakrtanga II. 3.43. 

16 . Pannavana, Vanaspatikayajlva Pannavana, 54-84 ; 

Jivavicara, 12; Gommajasara (Jivakanda) v. 187 
IB-38 
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their nutrients from soil is accompanied by the combined forces of 
transpiration 78 pull and root pressure. 79 

Plant sap (sineha or rasa) 80 as mentioned in Jaina Biology is some¬ 
what analogous to the blood plasma of man and higher animals, which 
is complex solution of both organic and inorganic 81 substances which 
are transported from one part of the plant to another by the combined 
action of suction force which is connected with transpiration pull and 
root pressure. 82 

A striking difference between plants and animals as found in 
Jaina Biology is that plants excrete little or no waste. Since plants 
are lomaharins 83 (absorbers of nutrients through the epidermal cells) 
nor carry on muscular activity like kabalaharin 84 man and higher ani¬ 
mals, “the total amount of nitrogeneous waste is small and may be 
eliminated by diffusion as nitrogen containing salt from the root into 
the soil.” 85 

The activities 86 of the various pans of a plant are much more 
autonomous than are those of the} parts of an animal. The co-ordi¬ 
nation between parts that does exist is achieved largely by direct 
chemical and physical means, 87 since plants have evolved or developed 
no specialized sense-organs except that of touch (sparsanendriya) and 
no nervous system as found in man and higher animal. They have 
sensitiveness generated by stimulus. 88 

Actively growing plants can respond to a stimulus 89 coming from 
a given direction by growing more rapidly or bending away from the 


77. Ibid. 

78. Lokaprakasa, 1.32, 34. p. 35 . 

79. Ibid. 1A 107-8 pp. 367-8. 

80. Sutrakrtanga II. 3. 43. Lokaprakasa, 1. v. 33. 
Tarkarahasyadipika (comm, on v. 47), 159. 

8'. . 1 utrakrtanga II. 3. 43-44 ; 

82. Lokaprakasa, 1, 5. 32, 33, p. 353 ; 5. l<)7-8, p. 367-0. 

83. Brhatsamgrahi.nl, v. 200 . 

84. Ibid, vv. 18', 82. 

85. Biology, p. U7, C.A. Villee. 

F6. Tarkarahasyadipika, p. 157. 

87. Ibid., p. 159. 

8*. Ibid., p. 159. 

89. Ibid., p. 189. 
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stimulus. If an organism (e.g. creeper) is motile, it may respond to 
stimulus by moving toward it for support. 

The root of a plant is positively geotronic and negatively 
heiotropic and the shoot is negatively geotropic but positively 
eliotropic . 92 : 

In a few plants the responses to stimuli take place rapidly enough 
to be readily observed, e. g. the response of the sensitive plant 
“Mimosa-pudica” (Lajjavatilata .. 93 

Some plants as described in Jaina Biology change the position of 
their leaves or flower plants in the late afternoon or evening (Sandhya ) 94 
and their parts return to their original position in the morning. Several 
kinds of flowers close at night and open in the morning 93 with the 
sunrise and some soon open at night with the rise of the moon 99 and 
close in the day, e. g. lotuses and water lilies respectively. These 
changes in position have been termed sleep movements in Botany, 
although they are in no way related to the sleep of animals. 

In the more primitive plants the basic functions 92 common to most 
green plants’ cells may all take place in a single cell, but in the higher 
plants cellular specialization has occurred. The Jainacaryas have differ¬ 
entiated the several parts of a plant, such as, root, stem, leaf etc 98 
and have dealt with some of the details of seed plant structure and 
certain functions localized in particular parts of the plant. The most 
obvious function of the root is to anchor 99 the plant and hold it in an 
upright position ; to do this, it branches and rebranches extensively 
through the so il , 100 Its second a nd biologically, more important function 

90. Ibid., pp. 15?-9 ; Lokapraka^a 5.38. 

91. Tarkarahasyadipika, p. 159. 

92. LokaprakaSa 1. 5. 74 ; Tarkarahasyadipika 157. 

93. Tarkarahasyadipika p. 157. 

94. Ibid., p. 158. 

95. Ibid. p. 158. 

96. Ibid. 

97. Sutrakrtsnga II. 3 ; Lokapraka^a 1, 5th Sarga ; Tarkarahasyadipika Tika on 
v. 49, pp. 157-159. 

98. Sutrakrtanga II. 3. 46 ; Gommjasara Oivakanda). vv. 186, 189. 

Pannivana, Vanaspatikgya (Jivapannavana> !. 40, p. 17. 

9°. Lokaprakaga, I. 5. 107. 

100. Ibid. 
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is the absorption on water and minerals 101 from the soil and the conduc¬ 
tion of these substances to the stem . 102 

The stem 103 consisting of trunk, branches and twigs 104 is the connec¬ 
ting link between the roots, where water and minerals enter the plant, 
and the leaves 105 which manufacture food. The vascular tissues of the 
stem arc continuous 106 with those of root and leaf and provide a pathway 
for the exchanges of materials. The stem and its branches support 
the leaves so that each leaf is exposed to as much sunlight as possible. 
Besides, stems also support flowers and fruits 107 in proper position for 
reproduction to occur. The stem 108 is the source of all leaves and 
flowers produced by a plant, for its growing points produce primorida 
of leaves (kisalayas) and flowers ( Puspa). It should be noted that 
root and stems are sometimes confused because many kinds of stems 
grow underground 109 and some roots 110 grow in the air. 

The leaf may be filled with ksira (a waxy cutin?) or may not be 
so (nihksiram) and may have fine veins (gudhasiram) and their in¬ 
visible joints (parvas) in between two half parts of it , 111 i.e. the upper 
and lower layers of the leaf epidermis filled with thin walled cells 
called mesophyll which are full of chloroplast. Each leaf is a opeci- 
lized nutritive organ whose function is to carry on photosynthesis’ . 112 

The suction force 111 connected with transpiration pull contributes 
to the economy of the plant by assisting the upward movement of water 
through the stem by concentrating in the leaves the dilute solutions 

101. Bhagavati 7. 3. 275 ; Sutrakrtanga II. 3. 43 ; Lokaprakasa, 1, 5, 107-108. 

102. Ibid. (Lokaprakasa I. 5. 107-108) 

103. Sutrakrtanga II. 3. 46, ; Lokaprakasa 1. 5. 77 : Pannavana 1.41, pp. 17-18 ; 
Gommatasara (jiva) v. 189. 

104. Ibid. 

105. Ibid. 

1(6. Ibid. Bhagnwati, 7.3.275. Lokaprakasa 1. 5. 107-108. 

107. Ibid. 

!08. Sutrakrtanga II. 343 ; Bhagawatl 7. 3. 275; Pannavana, I, 41, pp. 1. 
Lokaprakasa, 1.5. 77; 5. 107-1C8. 

109. Vide Lokaprakasa 1. 5. 88-92 ; Uttaradhyayana 36. V7, 98, 99. 

110. Jivavicara, v. 12. Pannavana, 1. 54. 7. 85 ; Lokaprakasa 1. 5, fi4. 

111. Pannavana 1. 54. 7. 85 ; Lokaprakasa 1.5, 84. 

112. Biology, p. 126. 

113. Lokaprakasa 1. 5. 33. 34, 5. 107-8 
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of minerals absorbed by the roots 114 and need for the synthesis of new 
vital force by cooling the leaves. 

In the synoptic survey of the plants and animals given here 
plants and animals may be arranged under the phyla within the king¬ 
doms and the classes within the phyla in the order of incresing 
complexity as far as possible in the light of modern Biology. The 
numbers given are estimates of known species in the phylum. 

Organism classified as plants usually have stiff cell walls and 
chloroph>ll. 


Subkingdom : Thallophyta : 

Plants not forming embryos without true roots, stems or leaves ; 
the body is either a single cell or an aggregation of cells with little 
differentiation into tissues. 

Phylum Cyan"*phyta : 


The blue green algae (sevala) with no distinct nuclei or chloro- 
plasts, probably the most primitive of existing plants. 


Phylum Chlorophyta 

Phylum Schizomycophyta 
Phylum EumycophytaJ 
Class Basidiomycetes 

Subkingdom Embryophyta 
Phylum Bryophyta 


; The green algae 115 (sevala), with definite 
nuclei and chloropkst. 

: The bacteria 116 (Plant bacteria) 

: The true fungi (Panaga ) 117 

Mushroom (Kuhana ), 118 toadstools 
( e. g. Sarpachatra ) 

: Plants forming embryo 

: Embryophyte-plants without conducting 
tissues. Multicellular plants, usually ter- 
restirial. 


114. Ibid. 

115. Sutrakrianga II. 3. 35 ; Pannavana 1. 51, p. 21 ; Jivavicara 8. 

116. Bhagavati 7.3. 275, 276 ; 8. 3. 324 ; Uttaradhyayana 36-96, c.g. aluka, mulaka, 
etc. contain bacteria ; Pannavana 1. ; 40 ff ; Gommatasara ( Jlvakanda ), v. 189, 
p. 117. 

117. Jivavicara 8, ;*Sutrakrtanga II. 3, 55 ; Uttaradhyayana, 36. 103-104 ; Pannavana 
1. 51, p. 21. 

111. Panpavana 1. 52, p. 21 ; Jivabhigama p. 46 ; e. g. Sarpachatra, mushroom (toad 
stool) 



302 


Jaina Biology 


Phylum Tracheophyta 
Sub Phylum pteropsida 


Subclass Cooiferophytae 


Class Angiospermae 


Subclass Dicotyledoneae 


Subclass Monocotyledoneae 


Vascular plants. 

Class Gymnospermae e.g. green trees 
(vrksas ), 119 shrubby Plants (Gucchas ) 120 
shrubs ( gulmas ). 121 No true flowers or 
evules are present, the seeds ard born 
naked on the surface of the conescales. 

Order Gnetales : Climbing shrubs shrubs 
shrubs (lata), or (Valli ), 122 small trees in 
common with the angiosperms. 

Flowering plants with seeds enclosed in 
an ovary (Osahi ), 123 e. g. rice, wheat 
pulses, etc. 

Most flowering plants . 124 Embryos with 
two cotyledons or seed leaves. 

The grasses (trna ), 125 water lilies 
(Nalina ) 126 orchids, etc. Leaves with 
parallel veins, stems in which the 
vascular, bundles are scattered, and 
flower parts in three or six. The 
embryo has only one seed-leaf. 


It is suggestive from the study of the Jaina Agamas that In plants, 
much more clearly than in animals, an evolutionary sequence is evi¬ 
dent ranging from forms, such as, the blue greens (algae) (sevala ) 127 
and plant bacteria 128 ( Vanasatikayika Jiva ) which reproduce by asexual 
means (sammurcchima ) to ones with complicated life cycles and 

119. Bhagavatj 8. 2. 324 ; Pannavana, 1. 39 ; Jivabhigama p. 44, etc. 

120. Bhagavati 24. 4. 692. 

121. Pannavana 1, 43, p. 18. 

122. Ibid, 1. 45, p. 19. 

123. Ibid, 1.50, pp. 20-21. 

124. Bhagavati 6. 7. 249 ; 2'. 2. 643. 

125. Pannavana 1. 47. p. 20. 

126. Bhagavati Sutra 21.6. 691.’ 

127. Sevala, Sutrakrtanga II. 3. 55 ; Pannavana 1. 51, p. 2 ; Jivavicara 8. 

128. For plant bacteria see Bhagavati 7. 3. 276 ; 8. 3. 324 ; Uttaradhyayana 36/96 ; 

Pannavana 1. 40 ff. ; Gomma^sara ; (Jivakanda), v. 184. p. 117. for earth 
quadrates see Sutrakrtanga Book 1 ; Bhagavati 33. 1. 884 ; Uttaradhyayana 36. 
70 ; 84, 92, 1C8, 117 ; 1. 19. 55 (Ekendriyajiva Pannavana) ; Gommjasara, 

(Jivakanda ), v. 89, p. 68 ; LokaprakaSa, 4th Sarga, v. 25 ; Sarga, v. 123 ff. 
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highly evolved adaptations until it is capable of leading an indepen¬ 
dent life. Some of the lower forms, such as fungi (panaga) 129 which 
has no reproductive specialization, produce billions of spores so that 
by chance a few will fall in an environment favourable for generation 
and survival. The higher plants may produce no more than a few 
score seeds 130 per plant (e.g. aggabiya) but each seed has a fairly good 
chance of growing into a mature plant. 

In the Jaina Agamas four kinds of seeds of plants are mentioned 
for reproduction, (1) seeds generated at the top of the plant (aggabiya), 
(2) at its root ( mulabiya), (3) as its knots (porabiya) and at its stem 
( Khambhabiya ). 131 

Jaina Biology throws some light upon the germination of the seed 
and its embryonic development. When the seeds are ripe, they are 
shed from the parent plant, but a few of them do germinate shortly 
after being shed, most of them remain dormant during the cold or 
dry seasons and germinate only with the advent of the next favourable 
growing season. 132 

When glanced back over many types of plant life cycles that are 
found from algae to angiosperms, a number of evolutionary trends 
appear to be evident in plant kingdom of Jaina Biology. One of these 
is a change from a population that is mostly haploid individuals to 
one that is almost entirely diploid-an evolutionary trend toward a 
greater size and importance of the sporophyte and a reduction in the 
size of the gametophyte generatian. 133 


129. Sutrakranga II. 3. 55 (panaga) ; Pannavana 1. 51, 21 ; Jivavicara, 8. 

( Panaga-sevalabhumiphoda ya”) 

130. Sutrakrtanga II. 3. 43 ( aggabija ) 

131. Sutrakrtanga II. 43 ; Gommatasara ( Jiva ) v. 186. 

132. Bhagavatl 15. 1. 544 

It refers lo the germination of sesamum seeds with the advent of favourable 
gro.ving season after the uprooting of the sesamum plant by GoSala Man- 
khaliputra. 

133. Sutrakrtanga II. 3. 43. 



ANIMAL KINGDOM : 


A classification system of animals has been formulated by the Jaina- 
caryas on the basis of the observation of their structural similarities, 1 
sense-organs, 2 mode of origin 3 and development. 4 In the study of 
taxonomy they have differentiated superficial and accidental similarities 
from the significant and fundamental ones. Homologous structures 5 of 
various animals have been distinguished from analogous structures. 6 
Structure of animals may be both homologus and analogous, for example, 
the wings (paksas) of birds and bat 7 (valgulis) have a similar structural 
plan and development as well as the same function. 8 9 Because all 
animals have essentially the same problems to solve for survival, 
there is the basic unity of life among them. 

The Basis For Animal Classification according to Jaiua Biology 

According to Jaina Biology, the main divisions of the animal 
kingdom, the phyla, are differentiated by basic characteristics which 
usually are not unique for a single phylum, but occur in unique com¬ 
binations in various ones. Some factors basic to the determination 
of an animal’s classification are as follows : 

(a) The presence or absence of cellular differentiation 8 and the 
presence of sense-organs two to five-sense-organs. 10 Animals may be 


1. Uttaradhyayana Sutra 36. 179-181 ; Pannavana 1.69. 70 ; 1. 76 
Tattvarthadhigama Sutra II. 24. 

2. Bhagavati 1. 5. 48-49 ; 2.1.87-84 ; 9.32.375 ; 20.1.663 ; 24.17. 708-71?. 
Uttaradhyayana Sutra 36. 127 ; 136; 150-155 ; Pannavana 1.56, 57, 58, 61-91, 
92-138 ; TS. II. 24 

3. Bhagavati 7.5.282 ; 9.32.375 ; Uttaradhyayana 26.170 ; Jivabhigama 1.33, 57, 58, 
68; 75 (Gabbhavukkamtiya ), 84, 85. 91.'] 

4. Ibid.) 

5. Arms of man, wings of birds, fin of fish are homologous-Tattvanha Satra II. 34. 

6. Wings of bat and bird are analogous structures l. 62-63. Pannavana, 1.62-63 

7. Wings of Cammapakhi and Lomapakkhi, Pannavana 1.86. 

8. Ibid. ( Wirgs of bats and birds ha\e the same function ) 

9. Most of the two-sensed animals have one-celled body, e.£g. krmi (worm*, while 

the five-sensed animals have cellular differentiation. 

10. Bhagavati Sutra, 1. 5. 49 ; 2.1. 83-84 ; 9.32. 375 ; 20.1.663 ; 24.17. 108-155 

Uttaradhyayana Sutra 36. 127; 116; 150-155 Pannavana Sutta t 1. 56. 57, 58, 

61-91, 92-138 ; Tattvarthadhigama Sutra II. 24. 
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either single-celled, e. g. krmi 11 (the protozoa), or composed of many 
kinds of cells, specialized to perform particular tasks in the body's 
economy, e. g. higher animals and man having five sense-organs. 12 In 
all the higher animals, cells are differentiated and specialized. Besides, 
animals may be either two-sensed 13 or three to five-sensed. 14 

(b) The type of body - symmetry, whether spherical 15 radial 16 or 
bilateral , 17 Animal bodies may be organized to one of these three types 
of symmetry. 

(c) The number of modes of origin ; generation, e. g. Sammarcchi- 
ma 18 (generation aequivoca or asexual reproduction) and Garbhavyut- 
kraantika, 19 (generation from the womb, sexual reproduction) - andaja 
(Oviparous generation), Jarayuja (Viviparous) and Potaja (viviparous 
generation without the placenta). 20 Some of the metazoa (higher animals) 
have only two embryonic cell layers or germ layers-an outer ectoderm 
and an entoderm, e.g. Jarayujas and potajas. 21 

(d) The presence or absence of segmentation. 22 The members of 
several phyla are characterized by the fact that their bodies consist of 

11. Uttaradhyayana Sutra 36. 128; Pannavana 1.56;] Tattvarthadhigama Sutra II. 24. 
( Krmyadinam, etc. ) 

12. Paficendriyas .. Uttaradhyayana Sutra 36.155 ; 170, etc. Pagnivana Sutta, 1.61, 
62, 63, upto 91. 1.62 ; Tattvarthadhigamasotra II. 24. 

13. Uttaradhyayana Sutra 36. 128 ; Pannavana Sutta 1.56; Tattvarthadhigama Sutra 
II. 24. 

14. Uttaradhyayana Sutra 36. 155 ; Pannavana Sutta 1.61-91 ; 1.62. 

15. A few of the lowest animals have this type of spherical symmetry. 

16. In radial symmetry two sides are distinguishable, a top and a bottom, as in a 
starfish. 

17. Human beings and all higher animals have bilateral symmetry, in which only 
one special cut will divide the body into two equal halves, e. g. the body 
of a man has bilateral symmetry-anterior and posterior, dorsal and ventral 
sides. 

18. Uttaradhyayana Sutra, 36. 170; 1 hagavati Sutra 7. 5. 282 ; Pannavana 1.56, ®tc. 

19. Uttaradhyayana Su*ra. 36. 120 ; Bhagavati 7. 5. 282; Jivabhigama Sutra 1. 1. 33. 
Pannavana, I. <8, etc. 

20. Tattvarthadhigama Sutra II. 4 (Potaja) ; see also Bhagavati, 7. 5. 282 for 
Andaja and Potaja, Jivabhigama, 3. 1. 96. 

21. Tattvarthadhigama Sutra II. 34. 

22. e. g. Krmi has no segmentation, whereas Pipilika (ant) upto man, i.e. some 
higher Invertebrates and the Vertebrates have segmentation. 

BJ-39 
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a row of segments, 23 each of which has the same fundamental plan, 
with or without variation, as the segments in front and behind. In 
some segmented animals, such as. man and most vertebrates the 
segmental character of the body is obscured. 24 In man the bones of 
the spinal column - the Vertebrae - are among the few parts of the 
body still clearly segmented. 

(e) Unique features : There are only a few structures that belong 
exclusively to one phylum of the animal world, e.g. vrseikas (scorpions) 25 
alone have sting cells (nematocysts), although many kinds of animals 
have a nervous system, only the chordates to which man belongs, 
have a dorsally located, hollow nerve cord. 26 

In Jaina Biology, animals are also classified according to the 
environment in which they live, e. g. Jalacara (aquatic), Sthalacara 
(terrestrial) and Nabhacara or Khecara (aerial), 27 but some of them are 
found in only one type of habitat, the members of certain phyla always 
live in the sea, 28 while the members of others are always parasitic 29 and 
so on. 30 

A comparative study of the basis for ‘Animal Classification of 
modern Biology may be made in the following manner : 

Organisms classified as animals usually lack stiff cell walls and 
have no chlorophyll, mode of their nutrition is either holozoic or 
parasitic. Modern animal classification with illustrative examples of 
animals according to Jaina Biology. 

Phylum protozoa : Microscopic, unicellular animals, which 

sometimes aggregate in animals (e. g. 

23. e. g. the body of Ntipura tNeura) uarthworm, Annelid) has got several seg¬ 
ments, each having the same fundamental plan. 

24. The segmental character of the body of man is obscured by the covering of the 
skin. 

25. Tattvarthadhigama Sutra II. 24, Pannavana 1.58 (vicchuta). 

26. Snayu tnharu) see Kalygnakaraka, 3, ?, which mentions 9.0 nerves i.i human 
body. 

(snayu .. n.va .. satam ) 

27. Bhagavatl Sutra 7. 5. 282; Jivabhigama Sutra i. 3’, Pannavana Sutra 1. 61. ff. 

28. Pannavana 'Sthanapadai 1.66 ff. e.g. San uddalikkha. 

29. Sutrakrtahga, 11. 3. 27; SBE. XLV, p. 295. 

“Ihegatiya Salta . nanavihanam tasathavaranam poggaanam sariresu va, 

sacittesu va, acittesu va, anusuyattee viuttamti /”, Sutrakrtanga II. 3.58. 

30. Uttaradhyayana Satra 36. It 7. 
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Kuksikrmi, 31 etc.), which sometimes 
aggregate in colonies ( e.g. sadharana- 
sariras). Some are free —living and 
others are parasitic (anusvnta ) 

Phylum p'atyhelminthes : The flat worm, with flat, and either 


Class Castoda 

oval or elongated, bilaterally symmm- 
trical bodies (a type of krmi). 32 

: The tape worms (a kind of krmi), 33 
parasitic flat worms with no digestive 
tract, the body consists of a head and 
a chain of “segments” of individuals 
which bud from the head. 

Phylum Nematoda 

; The round worms (a kind of krmi). 34 
An extremely large phylum charac¬ 
terized by elongated. Cylindrical, bila¬ 
terally symmetrical bodies, they live 
as parasites in plants and animals 
or are free living in the soil or 
water. 

Phylum Anmiida 

: The segmented worms (Nupurka). 35 
There is a distinct head, digestive 
tract coleom, and some non-jointed 
appendages. The digestive system is 
divided into specialised regions. 

Class Hirudinea 

; The leeches (Jaluka) 36 flattened anne¬ 
lids lacking bristles and parapodia, 
but with suckers at anterior and 
posterior ends. 

Phylum Arthropoda 

Segmental animals with jointed appen¬ 
dages and hard, chitinous skin, with 
body divided into head, thorax and 


1. Uttaradhyayana 35. 128; TS. II 24; Pannavana I. 50, 56. 


2. Ibid. 


3. Ibid. 


4. Ibid, 

35, Pannavana 1.56. 1 ; 

; Tattvarthadhigama Sutra II 24. 


36. It come under the category of Annelids. ; See Pannavana 1.56 ; TS., II. 24. 
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Class Crustacea 

Class Chilopoda 

Class Arachnoidea 


Class Insecta (kita) 


Order Orthoptera 
Order Isoptera ; 

Order A noplura 5 


abdomen, e. g. gandupada ), 37 (knotty 
legged, Arthropada, including Crusta¬ 
cea, Myriapoda, etc.) 

Lobsters, crabs, etc. ( a class of gandu¬ 
pada ). 38 Animals that are usually 
aquatic have two pairs ol antennae, 
and respire by means of gills. 

The Centipeds ( Satapadika ). 39 Each 
body segment except the head and 
tail has a pair of legs. 

Spiders ( Nandyavarta ), 40 scorpions 
(Vrscikas ). 41 Adults have no antennae. 
The first pair of appendages ends in 
pincers, the second pair is used as 
jaws and the last four pairs are used 
for walking. 

The largest group of animals, mostly 
terrestrial. The body is divided into 
a distinct head, with four pairs of 
appendages; the thorax has three pairs 
of legs and usually two pairs of wings 
the abdomen has no appendages. 
Respiration by means of tracheae. 
There are different orders of insects 42 
Grass-hoppers ( Patanga ) 42 etc. 

Termites ( Kasthaharaka ), 44 etc. 

Lice ( Karpasasthika ), 45 ( Aptera, 

Ametabola) 


37. Ibid. 

38. Ibid. 

39. Pamjavana 1.57 I. ; Uttaradhyayana Sutra 5 137-138. ; TS. II. 24. 

40. Uttaradhyayana 36. 146-149 ; Pannavana 1. 58. 

Tattvarthadhigama Sutra II. 34. 

41. Ibid. 

42. Uttaradhyayana, 36. 146-149 Pannavana 1.58. 1. 
Tattvarthadhigama Sutra II 34, 

43. Ibid. 

44. Pannavana 1. 57. 1. ; Uttaradhyayana 36. 137-138 ; TS., II. 74. 

45. Ibid. 
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Order Coleoptera 46 

Order Lepidoptera 
Order Diptera 

Order Hymenoptera 

Phylum Mollusca 


Class Gastropoda 
Phylum Echinoderamata 56 


; Cucumber - Weevils (Trapusamimjiya), 
etc. 47 

: Butterflies and moths ( Kita ). 48 

; Flies ( Maksika) mosquitos ( masaka ) 
and gnats ( Puttika ). 49 

; Ants (pipilika), 50 wasps ( Varata ) 51 
bees ( bhramara ) 52 and gall flies 
( Damsa ) 53 

; Unsegmented, soft-bodied animals, 
usually covered by a shell, and with 
a ventral muscular foot. Respiration 
is by means of gills, protected by a 
fold of the body wall, e. g. Sarikha 
( conchifera, Lamelli Branchiata ), 
Suktika ( pearl - mussels ) Lamelli 
Branchiata). 54 

; Snails (Sambuka ), 55 etc. 

: Marine animals which are radially 
symmetrical as adults, bilaterally 
symmetrical as larvae. 


46. Ibid. 

47. Ibid. 

48. Uttaradhyayana 36. 146-149 ; Pannavana 1. 58. 1. 
Tattvarthadhigama Sutra II. 34. 

49. Ibid. 

50. Pannavana 1, 55. 1. ; Uttaradhyayana 36. 137-138; TS., II. 24. 

51. Uttaradhyayna 36. 146-149 ; Pannavana !• 58. 1. 
Tattvarthadhigama Sutra II. 34. 

52. Ibid. 

53. Ibid. 

54. Pannavana 1. 56 ; Tattvarthadhigama Sutra II. 24. 

55. Ibid. 

56. See Pannavana for four-sensed Jalacarajivas. 
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Phylum Chordate 57 


Subphylum Vertebrata 58 


Class Chonodrichthyes 59 


Class Osteichthyes 60 


Class Amphibia 61 


: Bilaterally symmetrical animals with 
a notochord, gill clefts in pharynx, 
and a dorsal, hollow neural tube. 

: (Five-sensed Animals), 

Animals having a definite head, a 
backbone of vertebrae, a well-deve¬ 
loped brain and usually, two pairs 
of limbs. They have ventrally located 
heart, and a pair of well developed 
eyes. 

: Sharks, etc., e.g. Fishes with a carti¬ 
laginous skeleton and scales of dentin 
and enamal imbedded in the skin. 

: The bony fishes e. g. Rohitaka 
( Labeo - Rohita Selley fish) 

: Frog ( Manduka ), toads, ( a kind of 
manduka ), Salamanders, (lizard like 
animal), etc. 


As larvae these forms breathe by gills, as adults they breathe by 
lungs. There are two pairs of five-toed limbs ; the skin is usually 
scaleless. 


57. The animals ( man and higher animals • having five sense organs fall under the 
class phylum chordate which consists of the subphylum, vertebrate, animals, 
such as fishes ( maccha ), amphibia (frogs-manduka, (Bhs. 12.8. 446), rept les 
( parisarpas ), birds £( pakhi and mammals including man ( manuss ), see 
Uttaradhyayana 36, 155, 170, 172. 180, 18 . 187, 194 ; Pannavans 1.61, 62, 63, 
70, 7 . 72, 73, 74, 92 ; TattvarthadhigamasQtra II. 34. 

58. The five-sensed animals of Jaina Biology can be classfied into eight classes of 
the sub-phylum vertebrata of Modern Biology, viz. (1) the Agnatha the Jawless 
fishes, e.g. Samhamaccha, lamprey cells, etc. (2) the placodermi-the Jawed fishes 
(3) the chcndrichthyes, e. g. sharks ( timi ? ) with cartilaginous skeletons, (4) 
the osteichthyes the bony fishes, e. g. ’Rohiyamaccha ( Labeo-Kohita ). (5) the 
Amphebia (Irogs, Manduka) (6) the Keptilia (parisarpa) - lizards, snakes, the 
warm blooded fur bearing animals that suckle their youngs (Sthalacaracatuspada 
pranl, Apes and Man. 

59. Sharkas (timi ?), etc. ; See Pannavana 1.63. 

60. Rohita fish found in big pond, river and sea. See Pannav na 1.73. 

61. Bhagavati Vyakhyaprajnaptl 8. 2. 316 ; 12. 8. 460. 
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Class Reptilia 


Class Aves 63 


Class Mammalia 04 


Sub Class Eutheria 


Order Insectivora 


Order Chiroptera 


: ( Parisarpa ). 02 Lizards ( grhagolika ), 

snake (ahi), turtles ( korma), croco¬ 
diles (makara), etc. 

The body is covered with scales derived 
from the epidermis of the skin. The 
animals breathe by means of lungs 
and have a three-chambered heart. 

: The birds ( Paksin) : Warm blooded 
animals whose skin is covered with 
feathers (loma or paksa ). 

: Warm - blooded animals whose skin 
is covered with hair. The females 
have mammary glands, which sec¬ 
rete milk for the nourishment of 
the young, e. g. cow ( go ), buffalo 
( mahisa ), goat ( aja ), sheep ( avika), 
horse (as/a), ass (Khara), camel 
( ustra ), deer (mrga), etc. up to man 
(manusya) 

: The placental mammals (Jarayuja). 
The young develop within the uterus 
°1 *h e mother, obtaining nourishment 
via the placenta, e. g. Man, cow, 
buffalo, goat, sheep, etc. 65 Potajas 
also, e. g. elephant. 

. Primitive Insect - eating mammals ; 
moles and shrews, e. g. Svavita and 
Lapcka 06 (Hedgehogs and other crea¬ 
tures that lap up) Insectivora. 67 

: Bats ( Valgtili ). 68 


62. Uttaiadhyayana Sutra 36. 131 ; Pannavana Sutta I. 76. TS. t II. 34. 

63. Pannavana I. 86 ; Uttaradhyayana 36. 187. Tattvarthadhigama Sutra II 34 

64. TS., II. 34. 


65. Ibid. 


66. Ibid. 

67. Ibid 


68 Ibid. 
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: Dogs ( Sunaga or Sva ), Cats ( Bidall) 
bears (Rksa), etc . 69 

: Rats (musika), squirrels (sayika), 
beavers and porcupines (sallaka) etc . 70 

: Rabbits 71 ( Sasaka ) and hares ( Sasd). 

: Monkeys, apes 72 and man (manusya) 73 

: Even-toed ungulates (dukhura ), 74 e.g. 
and cattle, dear, camels etc. 

: Odd-toed ungulates (egakhura) horses 
rhinocereroses, etc . 75 

: ( Gandtpada) : Elephants ( Hasti ) 76 

: Whales ( Timi ). 77 

It is suggestive from this survey of the classification of the 
animal kingdom that the Jainacaryas recognized in principle the 
grades of likeness or similarity in animal classifications, viz. ( 1 ) the 
complete identity of type which exists within a single species, ( 2 ) 
The likeness between species of the same great genus (such species 
have the same great genus (such species have the same great genus) 
such species have the same bodily parts, differing only in degree in 
number, size, etc. and ( 3 ) the likeness by analogy between greatest 
genera themselves, on the basis of sense-organs, for they grasped 
firmly the homology between arm, foreleg, wings, fin, between bone 
and fish spine, between feather and scale . 78 

They never applied any cut-and - dried method of classification 
of animal. They were well aware of the difficulties of the existence 

69. Ibid. 

70. TS. II. 34. 

71. TS. II. 34. 

72. Bhs. 12. 8. 450. 

73. TS, II. 34 ; Uttaradhyayana Sutra, 36. 194 ; Papijavana 1. 72. 

74. Paiiijavana 1. 72. 

75. Ibid., 1. 71, 

76. Ibid. 1. 73, 

77. Panijavana 1. 63, 

78. Bhagavati Vyakhyaprajnapti, 1, 5. 49; 2. 1. 83-34; 9-32-375, 2C. 1. 

24. 17. 708-12; Uttaradhyayana Sutra 36. 127; 136; 150-155. 


Order Carnivora 

Order Rodentia 

Order Lagomorpha 
Order Primatee 
Order Antiodatyla 

Order Perissodactyla 

Order Preboseidea 
Oader Cetacea 
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oi isolated genera and species intermediate between two such genera. 
But their classification is clear enough in its main lines. It was in 
great advance ol anything that preceded it in the Vedic period and 
no further advance on it was made in the field of Ancient Indian 


The widest divisions are Dvmdriya (two-sensed ), Trmdriya (three- 
sensed), Caturindriya, ( four - sensed ) and Pancendriya ( five-sensed ) 
animals answering to the modern in vertebrates ( two-sensed ), three- 
sensed and four-sensed animals and Vertebrates (five-sensed animals) 
respectively on the basis of the number of sense-organs 8 * possessed by 
each of them and also on that of habitat-Jalacara (aquatic), Sthalacara 
(terrestrial) and Nabhacara (aerial)« Of the pafleendriyas (five- 
sensed animals) the main genera are viviparous quadrupeds ( cetacea ) 
(Jarayuja ) and oviparous ( andaja ) birds ( paksin ), apoda-oviparous 
reptiles (parisarpa) and amphibia (frog-mandaka) and oviparous fishes 
(matsya). 

Besides these, there are the isolated species-man and certain inter¬ 
mediate species - monkey (golarigula), etc. Dvindriya, Trindriya, and 
Caturindriya pranis (lower and higher invertebrates) that are divided on 

the basis of the consistency of their inner and outer parts and sense- 
organs. 

Each of these genera has many differentiae and they can accor¬ 
dingly be grouped in many ways, but the most illuminating of these 
as indicated by Jama Biology is that which depends on the mode of 
generation - Sammurcchima 8 2 (asexual reproduction or spontaneous 
generation ) and garbhavyutkrantika 83 ( sexual reproduction ) - Andaja 
(oviparous), Jarayuja and Potaja (viviparous) (placental ). The highest 
types of animal are Jarayujas and Potajas (vivipara). 84 That is to say, 
those which have vital force to reproduce sexually offspring qualitatively 

80. Bhagavati Vyskhyaprajnapti 1. 5. 48; 2. 1. 83-84; 9. 32. 375 ; 20. 1. 663. 

24. 17. 70S-J2 ; Uttaradhyayana Sutra 36. 127; i36; 150-155 Panpavana 
Jivapannavana 1. 56. 57, 58, 61-91, 92-138; Tattvarthadhigama {Sutra II. 24. 34. 

81. Bhagavati 7. 5. 282 ; Uttaradhyayana 36. 171 ; Pannavang, 1. 61. p. 29. 

82. Uttaradhyayna 36. 170 ; Bhagavati 7. 5. 282 ; Jivabhigama Sutra 1 33 
Pan^avana 1. 56. etc. 

83. Uttaradhyayana 36. 170 ; Bhagavati 7. 5. 282 ; Jivabhigama 1. 33. 

Papnavaaa 1. 68, etc. 

84. Bhagavati 7. 5. 282 ; Jivabhigama 3. 1. 96; Tattvarthadhigama Satra II. 34. 
JB -40 
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like the parents. The next type is that in which an egg is 
produced. 

Lower still come the types of animals which produce asexually 
(Sammurcchima) a slimy fluid from which the younger ones develop, 
while in others the young simply bud off from the parents. 

And finally in all lower types and occasionally even as high as in 
the fishes there occurs spontaneous generation (samamrcchima) from 
lifeless matter such as sveda (dirt or sweat). 85 

It is found in Jaina Biology that the organization of the body" 
of developed animals includes the transport system of the body, i. e. 
blood and blood vessels 86 that supply all cells with nutrients (rasa) 87 
and the waste products 88 (mutta, etc. of metabolism and the circulatory 
system, 89 the digestive system together with metabolism and nutrition, 
the excretory system, the integumentary and skeletal systems which 
protect and support the body, the muscular system which moves the 
various parts of the body one on another, the nervous system, the 
sense-organs by which animals obtain and process information regarding 
the external environment, and the endocrine system in brief. 90 

Enumerating the contents of the human body the Jainacaryas state 
that usually this body is a collection of blood (Sonita) 91 and blood 
vessels-seven hundred siras (Veins?), twenty four dhamartis (arteries?) 
carrying nutrients, eight srotas (currents), 92 lungs (phopphasaphephasa) 93 
including eparterial bronchioles of trachea, gastro-intestinal tract 
starting from the mouth cavity, Oesophagus up to the column of the 
large intestine (Thulamta), 94 the excretory organs-kidney (Tanuyamta) 95 


85. There may be germs of life in dirt or sweat according to the Biological 
Science, 16, pp. 34-35. 

86. Tandula Veyaliya 16, pp. 34-35 Ibid. ; Kalyanakaraka 3. 4. 

87. Ibid., 16. p. 35 

88. Ibid. 

89. Ibid. 

90. Tandula Veyaliya, 16. pp. 34-35 ff. ; Kalyanakarka, 3.5, pp. 31 ff. 

91. Tandula Veyaliya 3. p. 7; 6, p. 10 ; 16, p. 35; Kalyanakaraka 3. 7. p. 31 (rakta) 
Soniya (Angavijja), p. 177 

92. Tandula Veyaliya. 16, p. 35; Kalyanakaraka, 3.2, 3.3., p. 30; 3, 4. p. 31. 

93. Tandula Veyaliya, 17, p. 3S. 

94. Tandula Veyaliya, 16, p. 35 ; Kalyanakaraka. 2. 4, p. 31. 
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and nine orifices (navasoya), 06 skin (camma), 0 ? a skeleton 06 0 f three 

undred pieces of bones,99 articulated by one hundred sixty joints 1 ™ 
(san Ins), with six types of joints bound together by nine hundred 
sinews of ligaments (nharus), 101 plastered over with five hundred 

pieces of muscles (pesis), 102 enclosed with outer cuticle 106 (camma 

or ajina), with orifices (soya), 104 here and there> constanUy 

ribbling and trickling like cracked or perforated pot, 106 infested by 
helminths 106 and always oozing from nine orifices 10 ? (wax from the 
ears, rheum from the eyes, snot from the nostrils, undigested food 
bile, phlegm and blood from the mouth, and from the anus and 
urine from the urethra through the penis 106 and sweating through 

ninety nine lakh of hair follicles 100 ; five sense-organs 110 (eye etc ) 

one hundred seventy sensitive parts of the body (marmas) 111 and some 
endocrine glands etc. 112 


Like Buddhaghosa 116 the Jainacaryas give the description of the 
human body to create a repulsion in the minds of their monk followers 
towards it 114 and suggest to them to review the different aspects of 

95 . " Taouyamta ? Its function suggests that it is kidney (TandulTvTyaliya 16 p 35 ) 

a though its literal meaning appears to be small intestine, where all' eaten 
food is churned and digested. eaten 

96. Ibid ; Kalyanakaraka, 3.5, 10, II, 12. 

97. Tandula Veyaliya, p. 41. 

98. Ibid. 


99. Ibid., 16, p. 35 ; Kalyanakaraka 3. 2. p. 38. 

100. Tandula Veyaliya, 16, p. 35. 

101. Ibid. 

102. Ibid. 

103. Tandula Veyaliya, p. 4! 

104. Ibid, 16, p. 35, p. 41. 

105. Kalyanakaraka 3.12, p. 32. 

106. Ibid. 

107. Tandula Veyaliya, 16. p. 85; p. 38; Kalyanakaraka, 3, 5,' lO.flll 1 ? 

108. Ibid. 

109. Tandula Veyaliya 16, p. 35. 

110. Pannavana, Indriyapada, 15. 

111. Tandula Veyaliya, 16, p. 35. 

112. Testes, ovaries. Seminal glands, etc. 

113. Visuddhimagga, VI. 89, VI. 46. 

114. Tandula Veyaliya, 38r 
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it. 115 They do not define like Caraka 116 nnd Buddhaghosa 117 that it is 
constructed out of five or four primary elements of matter. Never¬ 
theless, they admit that the body is constituted of matter (Pudgala). 118 

The main aspects of the body as described by Jaina Biology are 
as follows : blood (sonita 119 or rudhira), 121 hard or congealed fat 
(meda), 121 semi-liquid fat (vasa), 122 synovia (rasiya ?) 123 spittle (Khela) 124 
snot (simghanaka), 125 bile (pitta), 126 phlegm (simbha), 127 liver (yakrt) 128 
spleen (piliha), 129 pus (Puya or puvva), 130 heart (hiyaya), 131 blood vessels 
(sira-dhamams); 132 lymph vessels ( slesmasira ), 133 lymph (Kaph or 
simbha), 134 tissue fluid (rasa), 135 anapana or ucchvasa-nihsvasat 36 
(Oxygen and carbon-dioxide ?); lungs (Phoppbasa - puphasa) 137 including 
eparterial bronchioles of’trachea, mouth cavity (rnukh), 138 Jstomach (un 
dara'or amoru), 139 duodenum (pakkasaya), small intestine (tannuyamta), 140 

115. Tandula Veyaliya, l6, p. 35; 17, p. 38, etc. 

116. Caraksamhita. IV. 6. 4. 

117. Visudhimagga VIII, 45. 

118. Tattvarthadhigamasutra, Umasvati V. 9. 

119. Tandula Veyaliya, 3, p. 17. 

120. Ibid. 16, p. 35. 

121. Ibid, p. 40. 

122. Ibd. 

123. Ibid. 

124. Ibid. 

125. Ibid. 

126. Ibid. 13, p. 41. 

127. Tandula Veyaliya. pp. 12, 41. ; Kalyanakaraka. 3. 4; p. 31, 

128. Tandula Vc*yaliya ; Kalyanakaraka, p. 3. 4, p. 3. 

129. Tandula Veyaliya. p. 40. 

130. Tandula Veysliya 17. 38‘ 

131. Ibid. 

132. Ibid., 16, p. 35; Kalyanakaraka 3. 4, p. 37. 

133. Kalyanakaraka; 3. 19, p. 40. 

134. Ibid 3, 7. p. 31. 

139. Tandula Veyaliya. 16, p. 35. 

136. Ibid, p. 8 ; Bhagayati 1. 7. 61-2; VUesava&akabhssya a, 2714. 

137. Tandula Veyaliya, 17 t p. 38. 

138. Tandula Veyaliya, p. 38. 

139. Tandula Veyaliya. 17, p. 38 (udara) ; Kalyanakaraka, 3, 4. p. 31 (amoru). 

140. Kalyanakaraka 3. 4. 
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large intestine (Thulamta), 141 tongue (Jiha or jihva), 142 teethdamta 145 
anus or rectum ( payu ) 144 , genital ( upastha ), 144 /a kidney. 145 nine, 
orifices ( navasoya ), 146 urine ( multa ), 147 faeces ( purisa ), 148 skin 
(camma), 149 outgrowth of skin-hair (kesa), 150 body hairs (romas) 151 and 
nails ( nakha, etc.), 152 sweat ( seya ), 153 skeleton ( atthiya ), 154 bones 
(atthi), 155 various parts of the skeleton, 156 the number of bones 157 bone 
marrow (atthimimja ), 158 brain matter ( matthulumga ), 159 joints 
( samdhi ), 160 firmness of joints ( samghayana ), 161 pieces of muscles 
( mamsapesis ), 162 nerves ( nharu ), 163 ligaments (kamdara), 164 tendons 
(mamsarajju, 165 sense-organ (imdiya) 166 and a few endocrine glandsducts 

141. Tandula Veyaliya l6 f p. 35. 

142. Ibid. ; Kalyanakaraka. 

143. Ibid, 3. p. 7; 16, p. 35. 

144. Ibid, 16, p. 58. 

144/a Ibid, p. 3S. 

145. Ibid. 16. p. 35. 

146. Ibid. 

147. Ibid. 

148. Ibid. 

149. Ibid. p. 41. 

150. Ibid, 3, p. 7. 

151. Ibid. 

152. Ibid. 

153. Ibid. p. 40. 

154. Ibid., p. 41. 

155. Ibid., 6, p. 10, 16, p. 35. 

156. Ibid, 16. p. 35 ; Kalyanakaraka, 3.2. 

157. Tandula Veyaliya, 16, p. 35 ; Kalyanakaraka, 3.2. 

158. Tandula Veyaliya, 6, p. 10 ; Bhagavati Sutra, 1, 7, 61.2. 

159. Ibid. 

160. Tandula Veyaliya, 16. p. 35. 

161. Lokaprakasa, 3, 399. p. 132 ; Karmagrantha 1, 38-39. 

162. Tandula Veyaliya, p. 6, 16, p. 35 ; Kalyanakaraka 3.2., p. 30. 

163. Tandula Veyaliya, p. 16, p. 35 ; Kalyanakaraka, 3.3, p. 30. 

164. Kandara means thick (or big) nerves. They may be ligaments. Also sec 
Kalyanakaraka 3.4 for kamdara. 

165. Kalyanakaraka 3.4 p. 31. 

166. Bhagavati 2. 4. 99 ; Pannavans Sutta 15, Indriyapana ; Tandula Veyaliya 3, 
p. 7. Tattvartha Sutra II Paiicendriyani. 
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( Sukkadharini sira ), testes, 167 ( Vasana ), ovaris 168 (Kuk?isor gar- 
bhasaya of the female, fallopian tubes (Siradugam )> uterus 

(yoni ) 170 etc. 

It is observed in Jaina Biology that the actual process of repro¬ 
duction varies tremendously from one kind of an animal to anotner 171 
but two basic types of reproduction, asexual or spontaneous generation 
acquivoca ( Sammurchima ) and sexual ( garbhaja ) or ( Garbhavyut- 
krantika) 172 can be distinguished. Even the highest animals reproduce 
asexually as evidenced by the fact that “the production of identical 
twins from splitting of a single fertilized egg is a kind of asexual 
reproduction”. 173 

Asexual ieproduction ( Sariimorchima ) 174 involves biologically only 
of single parent (i.e. it does not require parents), which splits, buds 
or fragments to give rise to two or more offsprings which have heredity 
traits identical to those of the parents. 175 Sexual reproduction involves 
two parents, 170 each of which contributes a specialized ovum or gamete 
( eggs and sperm ) 177 which fuse to form the zygote or fertilized 
egg. 178 

Human reproduction, 179 in common with that of most animals, is 
accomplished sexually by the union of specialized gametes-ova or 

167. Tandula Veyaliya, 16, p. 35 ; Even Tanuyamta Small intestine) and Thulamta 
(large intestine) are regarded as endocrine glands. 

168. Garbha&ya. Sthanahga Tika 6, Kucchi (?) Tandula Veyaliya 16, p. 3 5. 

169. Tandula Veyaliya, 3, Sutrakrtanga II. 3 ; Pannavana 1, Jivapannavana ; See 
births of Beimdiya to Pamcemdiya Jivas, Sammurcchhima and Vyuikrgntika etc. 
Tattvarthadhiga Sutra II, 24 34. 

170. Bhagavati 7. 5. 282 ; Jivabhigama ,3. 1. 96 ; 1. 33. 36. Pannavana ; Jiva¬ 

pannavana (from twa-sensed to five-sensed animals). 

171. Biology, p. 148, See Uttaradhyayana Sutra XXVI. 170. All pancendriyas are 
both ^Sammurchima and Garbhaja, i. e. they have asexual and sexual 
reproductions. 

173. Bhagavati, 7, 5. 282 ; Jivabhigama Sutra 3. 1. 96. ; 1. 33. 862 ; 
Uttaradhyayana Sutra XXXVI. 170. Pannavana, Jivapannavana 1. 57. p. 27 

174. e. g. worms ( krmis ). etc. 

175. e.g. worms (krmis), etc. 

176. See Uttaradhyayana Sutra XXXVI. 170 ; Pannavana, Jivapannavana, 
Tirikkhajivapannavana upto Manussjlvapaiinavana. 

177. Sutrakrtanga II. 3.21 ; Tandula Veyaliya p. 3. 

178. Ibid. 

179. Tandula Veyaliya, p. 3. 
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eggs (ojam) produced by the male-female and sperm (sukkam) produced 
by the male. 180 

A man and a woman combine in cohabitation in cumnus (Yoni) 
and there they deposit their humours. Therein are born the souls 
of different men. 181 

Then there take place the division, growth and differentiation of a 
fertilized egg into the remarkable complex and interdependent system 
of organs which is the adult animal. 182 The organs are complicated 
and reproduced in each new individual with extreme fidelity of pattern, 
but many of the organs begin to function, while still developing. 183 
The pattern of cleavage, blastula formation (hollow ball of cell forma¬ 
tion or first element formation), and gastrulation is seen, with various 
modifications, 184 in all men and in the multicellular animals according 
to modern Biology. 185 

Jaina Biology reveals that heredity is the tendency of individuals 
to resemble their progenitors. 180 Each new generation of organisms 
Irom two - sensed to five-sensed closely resembles its parents as is 
evidenced by the fact of the classification of animals on the basis of 
possession of the number of sensed-organs and similar structures 187 
and certain parental characteristics 188 which appear frequently in 
successive generations of a given family tree. Although the resem¬ 
blances between the parents and offsprings are close, they are usually 
not exact. 

The expression of inherited character may be strongly influ¬ 
enced by the environment in which the individual develops as is found 
in the case of Jalacara ( aquatic ), Sthalacara (terrestrial ) and 
Khecara (aerial ) prams (animal). 189 


180. Ibid, ; Sthanariga Sutca Parhcamasthana ; Siitrakrtahga II. 3. 56. 

181. Sutrakrtanga II. 3. 56. 

182. Tandula Veyaliya, 2, p 6. 

183. E.g. Putrajivarasaharani (embilical cord) functions to absorb food from the 
stream of mother’s blood. 

184. Tandula Veyaliya, 2. p. 6 ; Kalygnakaraka, 2nd chap. VV. 33, 54, 27. 

185. Biology, p. 430. 

186. Bhagavatl Vyakhyaprajnapti, 1. 7. 61 ; Tandula Veyaliya. 6. p. 10. 

187. Pannavana 1, 56-91 ; Pannavana 1.70 

188. Uttaradhyayana 36. 176 ; Pannavana 1. 70. 

189. Pannavana Sutta 1. 61-91, 
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In regards to the determination of sex Jaina Biology explains that 
the relative predominance of Sukra ( semen-sperm) m the fertilized 
ovum (gabbha) is a factor which influences the sexual character of t e 
resulting offspring. That is, the excess of speim cell produce, t 
male, while that of the germ cell Oyam=Sonlta) produces the female. 
If the sperm-cell and germ-cell i. e. Sukra and oyam somta - are 
equal are neuter ( napumsaka ) is born.*® 0 

Besides, the determination of sex depends in part on a periodicity 
to which the life history of the ovum in the female parent is conceive 
to be subject-a law under which the fertilization of the ovum on the 
fourth day after the menstrual discharge, or on the alternate (even) 
days succeding is favourable to the foetus developing the male sexual 
character, and on alternate following days to the foetus assuming the 

female sex. 194 


The view of Jaina Biology on the determination of sex is corro¬ 
borated by the evidence of Indian Ayurvedic Science and .supported 
indirectly by modern Biology genetically in the following manner : 

“In man and perhaps in other mammals maleness is determined in 
large part by the presence chromosome. An individual who has the 
constitution is nearly a normal male in his external appearance though 
with under-developed gonads. An individual with one X but no Y 
chromosome has the appearance of an immature female . 

“Eggs contain one X chromosome ; half the sperms have an X 
chromosome, the other half have a Y. Fertilization of an X bearing 
egg by an Y bearing sperm results in an XX, female, zygote. c 
fertilization of an X-bearing egg by a Y-bearing sperm results in an 

XY, male zygote..” 492 

Some of the phenomena in human inheritance have been observed 
by the Jainacayas on the basis of some principles of inheritance of 
human traits as revealod in the Jaina works. It is suggested that the 
development of each organ of the body is regulated by a large number 
of genes 493 (units of inheritance). The age at which a P artlcula ‘‘ g ® ne 
expresses itself phenitypicaily may vary widely as indicated by en 
dasas (stages) 194 of human life. __ 

190. Tandula Veyaliya, p. 13. 

191. Ibid (comm.), p. 4. 

,93 ‘ mutation P and°be Tetchy 5 the cha^e^.f'p^oduses" in^the^ phenSypc 
of the organism” Ibid., p. 485. 

194- Tandula Veyaliya, PP- 15-16 
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Most characteristics 195 develop long before birth but some such as 
hair and eye, colour, etc. 196 may not appear until shortly after birth. 
Some, such as, amaurotic idiocy (balatva or mandatva) 197 becomes 
evident in early childhood and still others, such as, cough, phlegm, 
bending of the body, feeble sense-organs etc. develop only after the 
individual has attained maturity. 

“The inheritance of mental ability or intelligence is one of the 
most important, yet one of the most difficult problems of human 
genetics” 199 . The reference to the mental capacities of people for¬ 
ming a continuous series from idiot (manda or Jada) to genius 
(manisi ) 200 suggests that “intelligence is inherited by a system of 
polygenes 291 brought about by Karma, 292 other evidence 293 substan¬ 
tiates this hypothesis. 

Modern Biology explains that “The inheritance of feeble-minded¬ 
ness is due to a single recessive gene”. 204 

“It is now evident that the inheritance of mental defect is much 
more complex. Feeble-mindedness may be caused by diseases 205 or 
by other environment factors, 205 but the majority of cases are due to 
inheritance”. 207 

195. Tandula Veyaliya, 1. 2, 3, 

196. ibid, 15 ( Prathama da£a ) 

197. Ibid. p. 15 (prathama and trtlya dasa 1 

198. Ibid, p. 16 ( hayani 6th da$a ), pavariica ( 7th da$a ) 

Samkuiyavalicammo ( 8th da$a) etc. 

199. Biology, p. 504. 

200. “Mani§imanda”. 1st Karmagantha with Sopajnatika by Devendrasnri, p. 2. 

201. “The term ‘Poligenic inheritance or multiple factor inheritance is applied 
when two or more independent pairs of genes affect the same character in the 
snme way and are an additive fashion”, e. g. skin colour in man, Biology 
p. 470. 

202. “Manlsijadayo.. . .Karmanibandhanam /” Karmagrantha 1, with Sopajnatika 
by Devendra Suri, p. 2. 

203. Ibid (comm) 

2C4. Biology; p t 504. 

205. Ibid. 

206. Vi£csavasyakabha$ya p. 537. 

207. Biology, p. 504. 

JB-41 



322 


Jaina Biology 


it is suggestive from the study of Jaina Biology that the Jaina- 
caryas have worked out a theory of a sort of gradual evolving life 
forms on the basis of the number of sense-organs 208 from the micro¬ 
organisms (nigodas) 209 - one^ sensed 210 up to five-sensed animals-men 211 
according to their metaphysical belief that Karmaprakrti strives 
to change from the simple and imperfect to the more complex and 
perfect as a result of modifications or progress of Karmas 212 accumu¬ 
lated in successive births in past life. 

But it seems unlikely that men will ever know how life originated, 
whether it happened only once or many times or whether it might 
happen again. 

Like Ray and Kinnaeus 213 the Jainacaryas are firm believers in 
the unchanging nature of species as is evidenced in their classifications 
of organisms. 213 

From the point of view of the present day taxonomists an evolu¬ 
tionary relationship among the species of organisms - plants and 
animals-may be discovered on the basis of their anatomy, physiology 
and biochemistry, their embryologic and genetic histories, etc. 

A close study of the world of life of plants and animals as 
presented in Jaina Biology shows that there is a remarkable fitness of 
the organism for the place (thana), 214 in which it lives, e. g. water for 
aquatic animals (Jalacaras), land for terrestreal animals, (Sthalacaras) 
and air for aerial animals (Nabhacaras). 216 It is suggestive from this 
fact of fitness of organisms that their structure, of function, even of 
behaviour pattern, has arisen in course of evolution by natural selection 

2G8. Uttaradhyayana Sutra 36. 68-197. 

Pannavana Sutta I. 19-55 • Egimuiyajivapannavana upto 1. 92-138 (pamcendiya 
manussajivapannvana). 

2(9. Bhagavatl 25. 5, 749 ; Jivabhigama Sutra p. 997 

Pannavana. 1.55 120 ; Lokaprakasa 1. 4th Sarga v. 32, 

Nigodasattrimsika ; Gommatasara (Jiva j. V. 7*. 

210. Uttarildhyayana Sutra 36. 68 ff. Pannavana 1.19-55. 

211. Uttaradhyayana Sutra, 36. 194-7; Pannavana 1.19.55 

212. Sutrakrtanga II 3. 62. 

213. Biology p. 543. 

2 14. Uttaradhyayana Sutra 36. 

215. Pannavana Sutta >, Thanapayam Sutra 148-166, etc. 

216. Uttaradhyayana Sutra 6.171. 
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as explained by modern Biology. 217 The outcome of evolution is a popu¬ 
lation of organisms, a species, adapted to survive in certain type of 
“environment”. 218 


Although a clear cut idea of the outcome of evolution of plants and 
animals is not found in Jaina Biology, nevertheless, it has been noted, 
while studying the “characteristics of living substances” that each 
particular species or plant or animals has the ability to become adap¬ 
ted by seeking out an environment in which it is suited to make it 
better fitted to its present surrounding. 219 

It is suggestive that in course of time organisms have become 
adapted and readapted 220 many times as their environment changed or 
as they migrated to a new environment. 221 

The analysis of the topics “The knowledge of food of organisms” 222 
the types of plants and classification of animals 223 and their habitats, 224 
etc., as recorded in the Jaina Agamas, reveals that there is a tendency 
for each group of organisms to spread out 225 and occupy as many 
different habitats as they can reach and which will support them 226 
because of the struggle for food and living space 227 

The classification of animals by the Jainacaryas into Sthalacara 
(terrestrial), Jalacara (acqatic) and Khecara or Nabhacara (aerial) 
animals throws light upo their habitats and ecology to which they 

could grow and adapt, and make themselves better fitted in their 
survival. 228 

2)7. Biology p. 570; Pannavana 1. 61-9 1 . 

2 1 *. Bioli gy, p. 570. 

219. It is indicated by the Characteristics of living substances and their cell 
structure ,.nd functions. 

220. Sutmkr ariga II. 3; Bha°avati 7 5 275 ; Pannavana, Thanapayarii; Jivabhigama. 
1. 34- 6; Tarkaiahasyadipika, V. 9, Jainamatam, Tika by Gunaratna. 

22 . Ibid. 

222. Sutrakrtahga II. 3. 

221 . For types of plants, classification of Animals see Pannavana, Jivapannavana; 
Uttaradhy ( .naya Sutra 3-, etc. 

224. Pannavana Sutra; Thanapayam ; Sutrakrtahga II. 3 

225. Trasa Jivas (motiie animals aUa\s move fo food and shelter. 

226. Sutrakrtahga II. 3. All motile animals do so for ford and space. 

227. Ibid. 

228. Sut akrtanga II. 3. 





Conclusion 

Conversely, it is observed in the Jaina Agamas that may of me 
animals inhabiting the same type of habitat, e.g. water, have (developed) 
similar siructures which make them superficially alike, even though 
they may be but distantly related, e. g. the dolphin and porpoises 
(Susumara 229 which are a mammals,) both bony and cartilaginous fishes, 
“have all evolved streamlined shapes, dorsal tins, tail fins and flipcr 
like fore arm, hind limbs which make them look much alike”. 230 

The evolution and adaptation of each species of organisms as 
suggested by biologic interrelation in Jaina Biology have not occurred 
in a biologic vacuum, independent of other forms, instead many species 
have had a marked influence on the adaptation of other species. As 
a result many types of cross dependency, between species have arisen. 
Some of the clearest and best understood of these types involves 
insects (Kita), e. g. Bhramara (bees), Knapatariga (butterflies and 
moths), 281 which help indirectly in the pollination of a great many 
plants, 232 e.g. gourd (tumbi), 233 etc., utpala (lotus) 234 etc. 

A close study of the biologic interlationsbip of plants and animals, 
their mode of nutrition, ecosystem, habitat and niche, and types of 
interactions, 235 and principles of evolution, its living evidence, principles 
of ecology and the outcome evolution : adaptation as indicated in some 
form in Jaina Biology reveals that the communities of plants and animals 
are constantly undergoing an analogous reshuffling and the concept 
of the dynamic states of communities is a valid one. Plant and animal 
population are constantly subject to changes in their physical and 
biologic environment and must adapt or die as suggested by Aharapada 
Niksepa (The knowledge of food) of the Sutrakrtanga 236 

Communities of organisms - plants and animals as described in the 
Jaina Agamas exhibit growth, 237 specialization and interdependence, 
characteristic form and even development from immaturity to maturity, 
old age and death, 238 revealing the dynamic balance of Nature. 

229. Sutrakrtanga II. 3. 57. Uttaradhyayana Sutra 36.172; Pannavana Sutta 1.67. 

230. Biology, 583. 

231. Uttaradhyayana Sutra 36. 146, Pannavana, Sutta 1.58. 

Tattvarthadhigama Sutra II, 24. 

232. Biology, p. <86. 

233. Pannavana 1.45 (Tumbi) 

234. Bhagavati 9. 33. 385; 11. (1-8) 

235. Sutrakrtanga II. 3. Aharaniksepa 

236. Sutrakrtanga II. 3. 

237. Tarkarahasyadipika. Tika on v. 49 ( Pratiniyatavrddhi.) 

238. Tarkarahasyadipika, Tika on v. 49, Gunaratna, 159. 
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